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EXTRA VOLUME OF "THE YEAR-BOOK OP FACTS."' 



Lately published, in s closely-printed volame, pp. 362, price 68., cloth, iUiis* 
trated with a fine Fhoto^aph by the London Stereoscopic Company, 

THE YEAR-BOOK OF FACTS 

INTERNATIONAL EXHIBITION OF 1862. 

Its Origin and Progress; Constructive Details of the Building'; 
the most Remarkable Articles and Objects Exhibited, &c. Sj- 
John Timbs, F.S.A. 

The aim of the Author has been to bring within the grasp of a 
single volume all the most interesting and important incidents of 
the Exhibition of 1862, preceded by a brief account of its prede*^ 
cessors ; to narrate the more immediate origin of the recent Inter- 
national Congress ; to describe the Great Building, the opening 
ceremonial, and, lastly, the principal contents of the Exhibition, 
in as comprehensive a form as possible, disencumbered of details 
of ephemeral interest, vdth the special aim of reviewing the mer& 
and value of the inventions, discoveries, and new facts, which are 
the first-iruits of the Exhibition itself. 

No labour has been spared to render the work, without infringing, 
upon its permanent and ufieful character, attractive and entertsdn- 
ing as a volume of recreative reading. 

" A Tery timely, nsefxd, and interesting compendinm and memento of tbe 
Exhibition of 1862."— Builder. 

*' A rapid, concise, and careful examination of tbe contents of the great 
palace, pleasant for perusal and convenient for reference." — Sunday Timet. 

** An excellent Aide-MSmoire of tbe Exhibition, in every way worthy of tiw- 
well-eamed fame of the Author." — Mining Journal. 

" Here is just as much preserved about tbe building as, when it has besQ 
swept away, any one would care to know ; and the same of the wonders ^ 
art scattered in such lavish profusion through its nave, courts, aisles, ain 
galleries. A useful Index makes the contents readily available. In short, tlM 
Science, Art, and Manufactures of 1862, find their most succinct and perspK 
cuous exponent in these pages."— >3f6min^ Advertiser, 



THE YEAR-BOOK OF FACTS. 

The following volumes are still in print, and may be had of tie* 
publishers, price 5s. each. 

i860. With Portrait of Captain M'Clintoch and Vignette of 
iron -cased steam frigate Warrior. 

1861. With Portrait of Lord Brougham and Vignette of New 

Museum, Oxford. 

1862. With Portrait of William Fairhaim, Esq., C.E., wiA' 

Vignette of International Exhibition Building. 
1868. With Portrait of Sir Charles Lyell, D.C.L., F.R.S., and 
Vignette of Metropolitan S\i^leTTMieaai'R«L\Vw?».^. 



SIR WILLIAM G. ARMSTRONG, C.B., ll.d., f.b.s. 

{With a Portrait) 

Keablt a quarter of a century ago, at Sedgwick, near Newcastle- 
upon-Tyne, one day there stood a thoughtful student watching 
the escape of steam from a locomotive safety-valve. Hundreds of 
persons may have witnessed the same effect with weak curiosity 
bordering upon indifference : they may have been startled by the 
iilatant rush of the steam, and then thought no more of the sub- 
ject. Not so, however, was it with the more attentive ob- 
server at Sedgwick, who, with a mind prepared by previous 
study^ remarked in this occurrence a very extraordinary electrical 
phenomenon : he saw that whenever the engine man presented 
one hand to the lever of the valve, while the other was exposed to 
fte steam, a brilliant spark appeared, *' giving us the evolution 
of electricity during the conversion of water into vapour, which, 
<ipon an enormous scale, brings us much nearer to electric pheno- 
mena of volcanoes, water-spouts, and thunder-storms, than 
before.*'* 

The patient observer at Sedgwick was William George Arm- 
strong, who was then seeking relief from ungenial studies by de- 
voting all his leisure to the pursuit of natural science. He belonged 
to a dass of men who garner up knowledge as recreation ; and he 
is described as then possessing an intellect persistent and clear 
enough to launch him into independent inquiry as soon as he 
should have attained the broad road of general scientific attain- 
ments. It was not long, therefore, before he commenced an ori- 
ginal investigation of the subject of electricity. A series of elabo- 
rate experiments resulted in theproduction of the well-known Hydro- 
•electric Machine, still the most poweif ul means of developing fric- 
tional electricity yet devised. For these successful labours, he was 
elected, at an unusually early age, a Fellow of the Royal Society. 

We have commenced our sketch of the career of Sir William 
Armstrong with the above striking incident on account of its 
importance in confirming a choice of pursuit which had been 
followed more as a diversion than with settled purpose. William 
George Armstrong is the son of an alderman of Newcastle, and a 
leading merchant, who married the daughterof Mr. William Potter, 
of Walbottle Hall, in the same county. The son was bom Nov. 26, 
1810, at Newcastle-upon-Tyne — the birth-place of many a great 
engineer, and the scene of vast engineering triumphs. From child" 
hood, young Armstrong is said to have shown mechanical tastes. 
Circumstances, however, fixed him to the profession of the law : ac- 
cordingly, early in life he came up to Loudon to read with his 
brother-in-law, Baron Watson, then a special pleader in the Tem- 
ple. It is somewhat remarkable that the future judge, after fight- 
ing as cornet of dragoons in the Peninsula, had de^t^^d vcrcckA iorc 
the lav — "cedant arma togsB." His pupil, on t\xft o^toc \iwA> 

• Faraday. 
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was destined to restore the balance, and change law for arms, be* 
ginning with the recreative studies we have already indicated. 

Armstrong's intuitive bent for observation is shown in an incident 
of 1835, when, daring an excursion into the wilder districts of YoA* 
shire, his attention was attracted by a mountain torrent, which, 
after fruitlessly falling from a great height, exhausted the remnant df 
its force in turning a water-wheel at its bottom. This was, indeed, 
finding ** books in the running brooks.*' It at once occurred to him 
that if the stream were conveyed from the summit in a pipe, and 
caused to act by pressure at the base, the whole fiill, instead of a 
twentieth part of it, would be made available. The idea thus 
caught took deep root in his mind, and the result was the great 
series of hydraulic machinery used in docks, &c., working cranes, 
and other purposes, by which the fame of Armstrong has long 
been known. 

In 1845 was started the project of supplying Newcastle with 
water from Whittle Dean : Mr. Armstrong was its chief supporter, 
and acted as solicitor to the company. His practical knowledge 
of hydraulics gave him great influence in the undertaking. He 
now brought fr>rward his long-cherished scheme of applying water- 
pressure to mechanical purposes. He had by this time invented 
his hydraulic crane, and exhibited a model of it to the Literary 
and Philosophical Society of his native town, where it was deter- 
mined to test the invention upon the quay, using the pressure in 
the Whittle Dean Company's pipes as the motive power. The 
success was decisive. He now gave up the law, and turned 
mechanical engineer. Associating himself with some old friends, 
he established the now fi&mous Ekwick Engine Works ; and was 
shortly afterwards confirmed in his new profession by being elected 
a member of the Institution of Civil Engineers. 

For the next five years Mr. Armstrong was devoted to the de- 
velopment of his great invention. First he added to hydraulic 
machinery its most important feature, by which an accumulation 
or artificial head is substituted for the natural head of water gained 
by mere altitude. By this means the application of water-pressure 
is rendered practicable in every locality, and it has thus been ex- 
tended to a marvellous variety of purposes. In all the national 
dockyards and arsenals, in nearly all our commercial docks, in 
railway stations, and even in the recesses of mines, this power 
may now be found working with a degree of safety, precirion, and 
eneijgy, unequalled by any other motive agency employed by man. 
An immense diversity of mechanical combinations has been re- 
quired to render it competent for its multifarious duties. Cranes 
and hoists of every kind ; machines for opening and closing pon- 
derous dock-gates and huge swing-bridges, by the mere toudi of a 
finger ; captans, turn- tables, wagon-lifts, machines for crushing 
ore, pumping water, shipping coals, hauling trucks, docking ves- 
sels, opening sluice-gates, and for a host of other purposes ; have 
been contrived and brought into operation by Mr. Armstrong. 
j^ aereraJ of our great commercial docka the \eug;t\x of pressure' 
v^pe amoanta to several milesi and hundxeda oi b.^dxwQi!iA& qx«a»& 
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and other maohines are connected with it, all supplied firom one 
steam-engine, which quietly pumps water into an aocnmnlation, 
and sufifers no disturbJEuioe fiom the fitful manner in which the 
wat» is drawn off. These great works, it will be remembered, 
genninated by the side of tiie stream and old-fashioned water- 
wheel in the mountainous wilds of Yorkshire. 

In Kovember, 1854, the battle of Inkermann was fbufl^t ; and 
it will be recollected that the turn of the battle against the Bussians 
was chiefly owing to the fire of two 18-pounder guns, weighing 
two tons each, and which by an almost superhuman effort were 
at a late hour brought into the field, and by their superior range 
crushed the Bussiau fire. Mr. Armstrong, on heuring of this 
inddent, and the difficulty of bringing such heayy guns into action, 
bethought him whether equal range might not be obtained with 
lighter g^ns. He saw that if rifling were effective in small anns, 
it could not fail to be equally so in cannon ; he saw, also, that if 
wrought-iron were employed instead of cast-iron in the manufS&o- 
ture of ordnance, a great reduction of weight could be effected. 
He at once prepared a design, which he submitted to the Duke of 
Newcastle, then Minister for War. His Grace thereupon gave 
Armstrong an order for six guns, the first of which was com- 
menced in December, 1854, and finished in April, 1855. Although 
the gun was thus early finished, Armstrong kept it &om the Gk>- 
vemment and the public, and commenced with it a course of ex- 
periments extending over three years ; not until the close of which 
was the gun adopted by the Government. *' But for the indo- 
mitable perseverance of Armstrong throughout this period (says 
the contributor of a memoir to the lUtutrcUed London Newt) we 
should certainly never have bridged the enormous distance between 
this first 5-pounder and the last 600-pounder Armstrong guns. 
The principle of the construction of these guns is of simple origin. 
Armstrong's experiments on the strength of different tubes for 
guns showed that one formed, as in the fowling-piece, by twisting 
a long bar into a spiral, and then welding it into a continuous 
cylinder, was best and strongest of all. It was, however, impos- 
sible to make entire guns in one thickness upon this principle ; he 
therefore surrounded the inner tube by a second one ; that again 
by a third, and so on \mtil the necessary thickness was built up. 
With this exterior construction he combined a steel barrel, and by 
this means he seems to have accomplished his design of producing 
ordnance that should combine the maximum of strength with the 
minimum of weight." Such are the constructive details of the 
first Armstrong gun. Although the patronymic, ''strong in the . 
arm,*' carries us back to the time of Uie bow, the weapon of cen- 
turies later will be not a whit less understood or appreciated on 
account of the anachronism of the name. 

On the SOth of August, 1858, General Peel, then Secretary of 
State for War, appointed the Bifled Gannon Committee, with in- 
structions to ascertain as mpeedily as possible, the boat iotcoLol 
rifled gana for &9ld service then known to t\LQ ^m T>«^t\»i&ssd^>* 
JjD bia evideDoe before the oommittee of tkie "H-Oua^ oi v^onsmL^TA^ 
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General Peel assigns the following as the reasons which led him 
to take this oourse : — 

** Before the Eeport was laid before me I had received what I 
must say, under the circumstances, appeared an exaggerated 
account of the results of the trials made at Woolwich with 
reference to this gun. The Indian Government, not waiting 
for the report of the committee, but in consequence of a report 
which Lonl Stanley bad received direct from a very distinguished - 
officer of the Indian Artillery, Colonel Willoughby, had applied 
to the Grovemment for a battery of guns. A very distinguished 
officer, General Brereton, who was then on a committee ap- 
pointed to decide about shrapnell shells, came to me and stated 
that from the circumstance of his being at an adjacent butt he 
had seen the practice with the gun in question, and I think he 
told me there was nothing in the Arabian Nights half so wonder- 
ful as this new gun. The Commander-in-Chief came back with 
an account of the gun ahnost equally strong, and I believe the 
words of his Royal Highness were, that it could do anything but 
speak. On receiving the report of Colonel Lefroy I adopted the 
recommendation in that report, and appointed a special committee^ 
in order that they might report to me what was the best rifled 
gun."— Fh-st Rep., p. 111. 

General Peel's Rifled Cannon Committee reported Nov. 16, 
1858, and recommended "the immediate introduction of guns 
rifled on Mr. Armstrong's principle for special service in the field" 
(First Report, p. 167). This Committee has been charged before 
the Ordnance Committee of the House of Commons with unfair- 
ness and with undue haste in arriving at its decision ; but, after 
the most searching investigation, these serious charges have been 
completely rebutted, as appears from the following passage in the 
Committee's Report, 1863 : — 

" The range and precision of the gun were so vastly superior to 
all field ordnance known at that time that, after careful and re- 
peated trials, the committee appointed to investigate the question 
recommended its adoption as the field gun of the service. Your 
committee are of opinion that the adoption of the Armstrong gun 
by the Secretary of State for War for special service in the field 
was fullyjustified."— (Rep. p. iv.) 

About this time was formed the Elswick Company, near New- 
castle, whose extensive works we shall presently describe. 

According to the published Evidence, towards the close of 1848, 
the Government appear to have hesitated as to the expediency of 
the extent of the order for the supply of a large number of guns, 
which should be confined to 32-pounders ; adding that the con- 
struction of heavy guns should be deferred till they had been more 
tested. This opinion, however, it would appear, came too late to 
prevent very large outlay ; for General Peel, then War Secretary, 
is known to have repeatedly said that, in case of dispute, the 
Government must have made full compensation to the inventor, 
'ho, however, did not avail himself of this olaixii, but on. January 
', 1869, aaaigned bia interest in all patents ior,«A^\xxi^xo^«mKni\A 
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in, the manufiMsture of ordnance ; he, at the same timei refnaing 
all remnneration. In return for this liberality Mr. Armatrong re« 
cetr^d the honour of knighthood, and was made a O.B. ; and as 
it was found necessary to obtain his services in manu&cturinff the 
gnna^ and developing his system generally, Sir William Arm- 
strong was forthwith appointed to the new office of Engineer of 
Sifled Ordnance, at the Boyal Gun Factory. By his own desire, 
the duration of this appointment was limited ; and in February 
last year, 1863, Sir W. Armstrong resigned the appointment in 
Older to return to his old - manufacturing establishment, which at 
that time stood in peculiar need of his services. 

The Armstrong system of artillery having been introduced and 
greatly extended both in the land and sea service, and having en- 
countered strong opposition from various quarters, a Committee of 
the House of (yommons, termed the Select Committee on Ordnance, 
was appointed, June 20, 1862, <'to inquire into the expenditure 
incurred since the beginning of 1858 on various natures of im- 
proved ordnance, whether obtained by contract or manufactured 
in the public departments, and into the results obtained by such 
expenditure." This committee having been reappointed February 
20, 1863, and having sat through two sessions, concluded its 
labours July 23, 1863. An immense mass of evidence has been 
collected and published in their two Reports. 

The country (says the writer of the able articles in the Times on 
these Reports) has great reason for satisfaction that such a com- 
mittee should have been appointed, for it is certain that through 
its instrumentality the Armstrong system has been subjected to 
the severest conceivable ordeal. Every possible objection has 
been urged against it, and that before a tribunal of which the 
majority was assuredly not prepossessed in its favour. While ail 
the avowed enemies of the system were called upon to give evi- 
dence, it is somewhat surprising, however, that artillery officers 
who have had the largest experience of the working of tiiis gun, 
both at Shoeburyness and in actual service in China, should not 
have been invited to attend. Thus, Colonel Taylor, conmiandant 
said superintendent of the school of gunnery at Shoeburyness, and 
his able assistant. Captain Alderson, might have given most valu- 
able, and, to the public, most acceptable testimony, for at Shoebury- 
ness alone 37,000 rounds have been fired from Armstrong guns. 
(2nd Rep. p. 161.) The same may be also remarked of the artil- 
lery officers who served in China, not one of whom was summoned 
:a8 a witness. 

The Armstrong Gun has been more than once fully described in 
our Tear-Book; but it will be interesting here to recapitulate the 
<letails. The Armstrong field gun — the term " field gun " being 
applied to guns not exceeding a 12-pounder— is a rifle breech- 
loauder made of wrought-iron, and essentially differs from all guns 
previously invented, both in the nature of the rifling and in 
^neral construction. The rifling consists of a series o€ «\\«.\ki^ 
spiral groorea extending over the whole intemtCl BMrlwi^ Ckl VJ^^ 
barrel in front of the shot chamber ; and the pro^ectWe \& «. crjXffA^ 
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of hard metal coated with lead, about twice the length of its 
diameter, flat-ended posteriorly and rounded oflf anteriorly. The 
shot enters easily at the breedi, but cannot proceed beyond the 
commencement of the rifling, except by the yielding of the coat 
of lead, under the propelling force of the powder. The lead thus 
readily adapts itself to the grooves, and, as these are spiral, 
rotatory motion is necessarily communicated to the shot. By this 
simple expedient the shot is, as it were, surrounded with a tight 
packing, which efiectually prevents windage, and therefore tends 
to render available the whole explosive force of the powder. The 
breech is closed with a movable ventpiece, which is firmly 
secured by a powerful and easily adjusted screw. 

The Gun is constructed on what is termed the coil system, and 
is formed of a series of coiled tubes shrunk over each other. But 
let us hear Sir William Armstrong's own description of his original 
Gun, as he communicated it to the Ordnance Committee : — 

** It was a gun with a steel tube, surrounded with coiled cylin- 
ders, similar in every respect to the tubes of gun barrels. Now, 
the peculiarity of that gun was not its being merely a built-up 
gun, because built-up guns are of very ancient date. In fact, I 
have no doubt that tie original construction of all guns was by 
building up. It was not merely a hooped gun — that is to say, a 
gun strengthened by rings, because rings give only circumferential 
strength, and no longitudinal strength — but that gun was peculiar 
in being mainly composed of tubes, or pipes, or cylinders, formed 
by coiling spirally long bars of iron into tubes, and welding them 
upon the edges, as is done in gun-barrels. Now, whether any one 
had conceived that idea before is beyond my power to say, but I 
feel assured that no gun up to that time had been actually made 
upon that principle. The whole difficulty lay in the making. 
It is very easy now, with all our knowledge and experience, to 
define how such coils are to be made ; but at that period it was a 
very difficult matter to accomplish, and it was not until I had 
made very many unsuccessful attempts that I succeeded in satis- 
factorily can-ying it out." — 2nd Rep. p. 133. 

The general mode of construction of the Armstrong gun is ap- 
plicable to all guns, whether rifled or smooth-bore, breech-loaders 
or muzzle-loaders ; and accordingly, in several guns dififering 
much from each other, this mode of construction has been adopted. 
Hence, no small confusion has arisen in the public mind with 
respect to the meaning of the term Armstrong Gun ; and it is 
therefore necessary to distinguish carefully between general con* 
struction and special modifications. 

The projectile peculiar to the Armstrong Gun, and designated 
the Segment Shell, is confessedly one of the most ingenious and 
important elements of the Armstrong system of artillery. It con- 
sists essentially of a large number of segmental pieces of cast- 
iron, arranged like bricks in a wall, and solidly compacted to- 
gether by means of lead, a central cavity being left to receive the' 
bursting charge of powder. The chaxge \a \^\ted by means of 
fa^es^ which are made to explode on ft\jnkixi^ am o\y\«cX»^ ^x^M 
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deBirad, before impact. There are ihus two kiiidi of foaesy tenned 
the percussion faze and the time fiise, and particular varietiefl of 
each. It is not possible to render their oonstruotion intelligible 
by mere verbal description. Of its destructiveness, the committee 
sum up the evidence which they procured on this subject in the 
foUowing decisive Umgoage : — 

*^The testimony as to Sie Armstrong shell has been universally 
favourable ; it is described as the most destructive weapon ever 
used against wooden ships, and most fo^nidable in its effects and 
range." — Rep. viii. 

During his tenure of office^ Sir William Armstrong laboured 
unceasingly in perfecting his great invention ; and some idea of 
his toils may be formed by reference to the analogous labour of 
substituting rifled for smooth-bore small 'arms. 

It is weU known that this latter work has lasted for years, has- 
involved immense waste, and is still unfinished. For instance, the 
authorities have had to deal with weapons of but one size and 
calibre, and carrying one sort of projectile. On the other hand, 
& W. Armstrong had to manufacture guns of all natures and 
sizes, from 6-poander to the 600-pounder, and suited for land and 
sea. He has had to supply these guns with all systems of shot, 
shell, and fuzes ; and has, besides, grappled with difficulties of a 
novel manufacture and of monster ordnance; nevertheless, 
3000 of hi^guns have been introduced into the service ; and ** of 
tiiese ^3000/* says the House of Commons Committee, in their 
recent Report, *'not one has burst explosively ;" nor have they 
had '* any practical evidence before them, even at this moment, 
that any otiier method of constructing rifles exists which can be 
compared to that of Sir W. Armstrong." 

The long and searehing account of the Parliamentary Reports 
which hM appeared in the Times, concludes thus emphati- 
cally :— 

" We have now presented what we believe to be a fair riswiU 
of the evidence contained in the Reports of the Committee on 
Ordnance concerning the larger Armstrong service guns, and that 
evidence seems to prove, 

^* 1. That the larger Amistrong guns, up to the 40-pounder in- 
clusive, are in all respects satisfactory. 

^* 2. That the 110-pounder is approved by all naval authorities 
of the largest experience and of liie highest eminence as a service 
gun for issue in the proportion in which it has been introduced 
into the Navy. 

*' 3. That, in the words of the Duke of Somerset, out of ' a total 
of 635 110-pounders ' issued and in store, ' we have not one too- 
many.*" 

The public will receive with great satisfaction the assurance of 
Field- Marshal the Duke of Cambridge, Commander-in-Chief, that 
^ in rifled ordnance we are ahead of tSi other nations ; and Colonel 
Bingham, Deputy Adjutant-General of Artillery, «gdd& V}ti<8k\> >^<^ 
officenr of artillery, who must be the most competenXi \0!^<^ ^t\. 
tbiB subject, entertain the same opinion aa Hb Ba'^s^ 1EL\!^x^«»&* 
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We insert extracts to this effect from the evidence of both these 
authorities: — 

'' 1251. With respect to any foreign system of ordnance, wonld 
your Royal Highness consider that our ordnance would bear a 
favourable comparison with that of any other army ? — My convic- 
tion is that we are ahead of any other country.*' — 2d Bep., p. 5S. 

**524. Colonel Dunne. — From your knowledge of the reports 
received from artillery officers of all classes, what is their opinion 
of the Armstrong gun, as compared with any other gun ? — The 
general opinion is that the Armstrong field gun is the best rifled 
gun that there is anywhere in England or abroad." — Colonel 
JBingham, ibid, /p, 20. 

Gunnery, however, was not the first occupation of Sir W. Ann- 
strong, nor is it likely to be his last. Asa scientific man interested 
in many branches of knowledge, he appeared with great advantage 
.as President of the British Association, at their late meeting at 
Newcastle, a position which he owed, not to the reputation of the 
Armstrong Gun, but to his place, on entirely independent grounds, 
in the world of science. His inaugural Address was received with 
much cordiality, nay enthusiasm, in this birthplace of engineers. 
" Gentlemen of the British Association," said Sir William, "I 
■esteem it the greatest honour of my life that I am called upon to 
assume the office of your President. In that capacity, and as 
representing your body, I may be allowed to advert to the gratify- 
ing reception which the British Association met with on their 
former visit to this region of mining and manufacturing industry, 
and, as a member of the community which you have again 
honoured with a visit, I undertake to convey to you the assurance 
of a renewed and hearty welcome. A quarter of a century has 
elapsed since the Association assembled in this town, and in no 
former period of equal duration has so great a progress been made 
in physical knowl^ge. In mechanical science, and especially in 
those branches of it which are concerned in the application of 
steam-power to efifect interchange between distant communities, 
the progress made since 1838 has no parallel in history. The 
jailway system was then in its infancy, and the great problem of 
trans-Atlantic steam navigation had only received its complete 
solution in the preceding year. Since that time, railways have 
extended to every continent, and steamships have covered the 
<X!ean. These reflections claim our attention on this occasion, 
because the locality in which we hold our present meeting is the 
birthplace of rsulways, and because the coal mines of this district 
have contributed more largely than any others to supply the 
motive power by which steam communication by land and water 
has been established on so gigantic a scale. . . . Thus, the 
^railway system, like all large inventions, has risen to its present 
importance by a series of steps ; and so gradual has been its 
progress, that Europe finds itself committed to a gauge fortuitously 
-determined by the distance between the wheels of the carts for 
■which wooden rails were originally laid down. Lim^i oi «.\V oKoie 
^he Jocomotive engine^ that crowning ftcbievefmenX. ol tQft«^i3NOM3»^. 
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seience, which'enables us to convey a load of 200 tons at a 6ott 
of fael scarcely exceeding that of the com and hay which the 
original pack-horse consumed in conveying its load of 3 cwt. an 
equued distance." 

The great subject of our Coal resources, a salient point of Sir 
William's Address, will be found noticed elsewhere in the present 
volume. As examples of his Summary of the Science of the 
previous year, and his treatment of other topics of the Address, 
we quote the following passages : — 

'' In the course of the preceding observations I have had occasion 
to speak of the sun as the great source of motive power on our 
earth, and I must not omit to refer to recent discoveries con- 
nected with that most glorious body. Of all the results which 
science has produced within the last few years, none has been more 
unexpected than that by which we are enabled to test the mate- 
rials of which the sun is made, and prove their identity, in part at 
least, with those of our planet. The spectrum experiments of 
Bunsen and Kirchhoff have not only shown all this, but they have 
also corroborated previous conjectures as to the luminous envelope 
of the sun. I have still to advert to Mr. Nasmyth's remarkable 
discovery that the bright surface of the sun is composed of an 
aggr^ation of apparently solid forms, shaped like willow leaves 
or some well-known forms of Diatomacess, and interlacing one 
another in every direction. The forms are so regular in size and 
shape, as to have led to a suggestion from one of our profoundest 
philosophers of their being organisms, possibly even partaking of the 
nature of life, but at all events closely connected with theheatingand 
vivifying influences of the sun. These mysterious objects, which, 
since Mr. Nasmy th discovered them, have been seen by other ob- 
servers as well, are computed to be each not less than 1000 miles 
in length and about 100 miles in breadth. The enormous chasms 
in the sim^s photosphere, to which we apply the diminutive term 
' spots,' exhibit the extremities of these leaf- like bodies pointing 
inwards, and fringing the sides of the cavern far down into the 
abyss.. Sometimes they form a sort of rope or bridge across the 
chasm, and appear to adhere to one another by lateral attrac- 
tion. I can imagine nothing more deserving g^ the scrutiny of 
observers than these extraordinary forms. The sympathy also 
which appears to exist between forces operating in the sun, and 
magnetic forces belonging to the earth, merite a continuance of 
that close attention which it has already received from the British 
Association, and of labours such as General Sabine has with so 
much ability and effect devoted to the elucidation of the subject. I 
may here notice that most remarkable phenomenon which was 
seen by independent observers at two different places on the 1st of 
September, 1859. A sudden outburst of light, far exceeding the 
brightness of the sun's sur£Etce, was seen to take place, and sweep 
. like a drifting cloud over a portion of the solac {st^e. TVvS&^«& 
attended with msgneidc distarbances of un^ia\ia\ \n\Aii%\\>'3 «Xk^^^iS^ 
exbibiUonB of aurorte of extraordinary brilliancy. TV^ *\<^«i5JC\caN. 
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instant at which the effusion of light was ohserved was recorded 
by an abrupt and strongly marked deflection in the self-registering 
instruments at Kew. The phenomenon as seen was probably onfy 
part of what actually took place, for the magnetic storm in the 
midst of which it occurred commenced before and continued after 
the event. 

****** 

*' Few sciences have more practical value than meteorology, and 
there are few of which we as yet know so little. Nothing would 
contribute more to the saving of life and property, and to aug* 
menting the general wealth of the worH^ than the ability to fore- 
see with certainty impending changes of the weather. At present 
our means of doing so are exceedingly imperfect, but such as they 
are, they have been employed with considerable effect by Admind 
VitzBoy in warning mariners of the probable approach of storms. 
We may hope that so good an object will be effected with more 
unvarying success when we attain a better knowledge of the 
causes by which wind and rain, heat and cold are determined. 
The balloon explorations conducted with so much intrepidity by 
Mr. Glaisher, under the auspices of the British Association, may, 
perhaps, in some degree, assist in enlightening us upon these im- 
portant subjects. We have learnt from Mr. Glaisher's observa- 
tions, that the decrease of temperature with elevation does not 
follow the law previously assumed, of V in 300 feet> and that, in 
fact, it follows no definite law at all. Mr. Glaisher appears also 
to have ascertained the interesting fact that rain is only preci- 
pitated when clouds exist in a double layer. Rain-drops, he has 
found, diminish in size with elevation, merging into wet mist, 
and ultimately into dry fog. Mr. Glaisher met with snow for a 
mUe in thickness below rain, which is at variance with our pre- 
conceived ideas. He has aJso rendered good service by testing 
thp efficiency of various instruments at heights which cannot be 
visited without personal danger." 

We shall next quote Sir W. Armstrong's remarks upon the 
science with which his name is so proudly associated. '^ Gunneiy" 
(said Sir William), '* to which I shall make but slight allusion on 
this occasion, isjntimately connected with the dynamical theory 
of heat. When gunpowder is exploded in a cannon, the imme- 
diate effect of the affinities by which the materials of the powder 
are caused to enter into new combinations is to liberate a force 
which first appears as heat, and then takes the form of mechanical 
power communicated in part to the shot and in part to the pro- 
ducts of explosion which are also propelled from the gun. The 
mechanical force of the shot is reconverted into heat when the 
motion is arrested by striking an object, and this heat is divided 
between the shot and the object struck in the proportion to the 
work done or damage infficted upon each. These considerations 
recently led me, in conjunction with my friend Captain Noble, to 
determine ezperimeDtaSly, by the heat elicited in tbe «^ot, tVve lo&« 
of effect due to its cruabmg when fired against VtotL-^AAXAa. S o\]\«' u 
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law, and the known velooity of the shot, enabled ns to oompate 
tlie number of dynaniical units of heat representing the whole 
mechanical power in the projectile^ and, by ascertaining the 
number of units developed in it by impact, we arrived at the 
power which took effect upon the shot instead of the plate. These 
experiments showed an enormous absorption of power to be 
caused by the yielding nature of the materials of which projectiles 
are usually formed.'* 

Experiments are still required to clear up several apparently 
anomalous effects iu gunnery, and to determine the conditions 
most conducive to efficiency both as regards attack and defence. 
It is gratifying to see our Government acting in accordance with 
the enlightened principles of the age by carrying on scientifio 
experiments to arrive at knowledge, which, in the arts of war as 
wdl as in those of peace, ia proverbially recognised as the true 
source of human power. 

IToremost among the sights of Newcastle is the magnificent 
series of workshops and factories which compose the Ordnance 
Works at Elswick. " To speak of this series of factories — ^the cast- 
ings welding, fitting, rifling, and shell-making departments — as 
the property of one private individual seems almost ridiculous, for 
the magnitude and extent of these buildings, their immense deve- 
lopment, and perfect drganization, make them rather resemble a 
great national arsenal than a mere commercial adventure of a ^ 
few individuals. Some of the boring and rifling tools used here 
are the largest and most perfect specimens of their kind ever 
made — they may, in fact^ be said to be almost automatic in the 
power and inteUigence with which they perform their task when 
once they are set in motion. Everything throughout the long 
series of factories is on the same perfect and extensive scale ; and 
someidea,of the extent of the concern may be gained from the 
fact that the new plant aJone has cost upwards of 200, 0002., and 
that recently, when in full work in gun-making, 3700 skilled 
artisans were employed here. The Government having completed 
their fall complement of field guns from Sir William's factory, 
have for the present stopped the manufacture of the large breech- 
loaders, such as the 70 and 110- pounders, until such time as Mr. 
Whitworth will consent to submit his guns to the long-talked-of 
oompetitive trial against Sir William. "So. the meantime, Elswidc 
remains idle and useless to the country, for whose benefit alone 
will Sir William ^t it work ; for we believe there is not a single 
Government in Europe that has not applied either du-ectly or m- 
directly for guns to Sir William Armstrong, but always applied in 
vain. A number of the new guns which Sir William has com- 
pleted are now shown at Elswick, in which the difficulties of the 
breech-piece are, it is believed, entirely overcome. This is a side- 
loader, in which the breech is composed of massive wedges, work- 
ing in grooves, which prevent their getting out of place or order^ 
and in which, from the solidity of the wodge-piocea ^^<&m%^«A^ 
no crack or yield is likely to occur. As a matter o^ co>it^<^ «S^ 
paria of ibe factory at Elswick abound in beautiluX ex»SQ^«a ^"^ 
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hydraulic machinery, by means of which all the heavy work of 
lifting and moving large masses about is performed through the 
agency of a boy who starts or stops the hydraulic cranes."* 

At Elswick was manufactured for the War Deimrtment, the 
600- pounder gun, the details of which will be found in page 17. 

During the past year, comparisons have been made between the 
Ordnance used by the Americans and that employed by ourselves. 
Both Federals and Confederates have far bigger guns, both 
afloat and ashore, than we have brought into use, but it is not 
yet established that the biggest guns are the best. It is beyond 
doubt that Charleston was shelled at five miles' distance — that is 
to say, a few shells from the batteries did actually fall into the 
town. But it is evident that the bombardment was altogether 
ineffective, and a Correspondent of the Times in the Southern 
States has related a report that after the first three or four rounds 
the projectiles all fell short, owing to the damage suffered by the 
guns. " This drawback being provided for by increased expenditure 
of cannon as well as cartridges, it is not at all certain that the 
Americans are ahead of us. We have evidence, in September last^ 
that our 110-pounder Armstrongs could make excellent practice, 
and without bursting, at a range quite as long as that from which 
Fort Sumter was bombarded. The smaller Armstrongs had 
thrown their bolts more than twice that distance with a given eleva- 
tion, so that the larger pieces miight be expected to do at least as much 
as any American gun at Charleston. From this it follows that the 
range of our artillery is fully as great as that of the American 
artiUeiy, and if the calibre of our pieces is lighter, their strength is 
far more to be depended upon. With respect to naval experience^ 
the armour of the American ships is not regarded in this country 
as fit for the experimental target — the Tecumseh, which was 
launched last autumn at Jersey City, is protected only by five 
wrought* iron plates each one inch thick. We know that such 
plating is worthless, and that our artillerists would hardly be at the 
trouble of trying a gun against it. The Armstrong 110-poundw 
has smashed twelve such plates in a mass, and the old 68-pounder 
would do as much with equal ease." 

The prefixed portrait has been engraved from a bust, the only 
one for which Sir William Armstrong has given a sitting. It is 
the work of Mr. Alexander Munro, and was in the International 
Exhibition of 1862. The bust is full of character and literal re- 
semblanoe ; but, we agree with a contemporary, that "the deeper 
and better part of the likeness consists in the expression of thought- 
fiil intelligence in the eyes and brow, and in the characteristically 
bland and almost animate smile which plays about the mouth, yet 
without any loss of firmness in the chin and jaw ;" while the firm- 
ness and manliness of execution stamp this as a first-rate work of 
art. It has been sculptured in marble for the Literary and Philo- 
sophical Society of Newcastle, and is placed there in the library, 
built by Sir William Armstrong, and generously presented by him 
Uf bis fello W" townsmen, 

• 7tine« Eeport. 
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THE ASHSTBONa OUK "BIQ WILL." 

(See the Vignette,) 

Tbm Bmashing powers of Sir William ArmiitroDg's 600-poiinder 
Bhiint gun were tested on December 11, at ShoeburynesB against 
the Warrior floating target. 

^ The target is an exact counterpart of a section of the Warrior' » 
side, and measures 18ft. long by 10 ft. in height. It is constructed 
of iron plates of the best homogeneous metal 44 in. thick, 
bcdted to a backing of teak 18 in. in depth. Behind this come 
two sets of } in. plates riyeted to massive ribs of T iron, the 
whole being snored up by slanting beams of fir of immense thick- 
ness. The target was moored at 1000 yards distance finmi the 
filing points of the 600 and SOO-pounder Armstrongs, and wooden 
targets for ascertaining the correct elevation for this range floated 
close by, a little clear of the iron one. 

The first shot from '* Big Will " was a dummy cast-iron shell 
weighing 600 lb., and was levelled with such nnerrine aim at the 
wooden target as to smash it literally to powder. The elevation 
of the piece in this instance was 2 d^. 5 min., and the chaige 
70 lb. The next shot was a steel shell with a cast-iron head 
weighing 610 lb., and containing no less than 24 lb. of powder, 
which is no less than four-fifths of its normal charge. After some 
discussion the gun was fired at 2 deg. 10 min. elevation, the aheH 
passing just over the top of the target a little to the right of the 
central line. The next two shots — ^live steel shells siznilar in all 
respects to No. 2 — demonstrated in a most surprising way the 
wonderful accuracy of the gun in obeying the slightest change iii 
elevation. For shot No. 3 the piece was depr^sed to 2 deg. 8 
min., the shell passing through the exact centre of the top of the 
target^ and canying away a piece of the wood framing, of a semi- 
circular shape. The foiuih shot was fired at only 3 minutes less 
elevation, and struck the target as near the centre as possible, 
maidng daylight through it, and exploding at the very moment of 
impact. The havoc made was found to have surpassed all expecta- 
tion. A hole 2 ft. by 20 in. yawned in the 44-in. plate, levd 
with and a few inches on the left of the bull's-eye. The teak baddng 
was splintered into friu[ments from the size of a cocoa nut to the 
merest fibre, and the fin. plates and one oi \ihQTftA^«c««QiDX* 
B 
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pleiely torn away like bo much paper. In front, below the hole, 
there lay a huge mass of iron plate, weighing three or four hun- 
•dredwdghty and looking like a piece of orumpTed black rag. The 
plate above the one which was pierced was started from its place 
•and bulged outward, nearly the whole of the bolts holding it to 
the target being broken away. In fact, all present allowed that 
^sinoe the great battle of gun versiis plate had begun to be waged, 
there had never been such a complete triumph for the former 
•combatant In the mischief done, everything betokened a great 
excess of power ; there is consequently every certainty of the 
^effect being almost equally great at 2000 yards, as the velocity of 
the shot at tiiat distance is only diminished by about 120 feet per 
minute. — A bridged from the Times, * 

The following Table of practice will give an idea of the accuracy 
of the 600-pounder shelL With the 60 lb. of powder^ of course 
the range is much less than with 70 lb., and the weight of the 
«hell find with that charge was 90 lb. heavier than the solid shot. 
During the last few shots it was getting dark. 



Bound. 


Charge. 


Elevation. 


Projectfle. 
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PABSONS*S NEW OUN. 

The Ordnance Select Committee have witnessed several expe- 
riments with the 6-pounder breech-loading rifled gun invented by 
Mr. Parsons. 100 rounds were fired within fifby-two minutes, 
which included some delay which took place in consequence of 
not being provided with a sufficient quantity of the proper descrip- 
^on of ammunition. At the termination of the firing the weapon 
was found to be so hot that a hand could not be placed upon it. 
'The breech was found to act with perfect freedom, and the gun to 
be perfectly gas-tight. Mr. Parsons maintains that his system is 
ipeculiarly adapted for guns of huge calibre, as the sphere, which 

* Excellent sketches of the gon and target will be found in the Itkutrated 
JSamdm Jfemf, Noa, 12S8 and 1240. 
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narves instead of a Tonlxtteoe, can be made of any size and strengUi, 
sod it has not to be Ufted out of its place in the operation of 
loading. The slot whidi is necessary in the Armstrong gun is. 
also dispensed with. _• 

HEW "GUir XBTAL." 

This alloy is the invention of Baron de Bosthom, of Vienna. 
Chms have hitherto been made either of wronght-iron, cast-iron, 
gon-metal, or sted, the last having been only reoenUy intro- 
duced. Wronght-iron was very early employed, and afterwards 
abandoned ; bat it has again been brought into nse by Mr. Olay, 
who forged the neat Horsfall gon, and by Sir William Armstrong. 
Mr. Whitworth has applied witii success a variety of iron interme- 
•diate between wiou«it-iron and common stee( now known as 
-^ homogeneons metid ;*' it is not a recent invention, as was proved 
in the Time$ of August 18, 1862. This metal has undergone the 
process of complete fudon, and is therefore free from the slag 
which is always disseminated to a greater or less extent through 
wronght-iron, causing unsoundness of weld, however carefully it 
may have been wc^kmL Gun-metal or bronie is copper alloyed 
witii about 10 per cent, of tin ; and guns formed of it are ususllyy 
but erroneously, termed brass, instecul of bronze, guns. 

The alloy now proposed to be employed, partially or whol]^, as 
^a material for guns, is designated sterro-metal, from the Greek 
word signifying ''fiim." It consists of copper and spelter, with 
amall proportions of iron and tin, and to these latter its pecu- 
liar properties ave attributed. It has a brass yellow colour, is 
•close in grain, is free from porosity, and has considerable hard- 
ncMy whereby it is well adapted for bearing-metal, or other pur- 
poses where resistance to friction is needed.- It is susceptible of 
a fiuDov polish. For this reason, and on account of its compact 
structure^ it is stated to be now exclusively used by Vienna engi- 
neers for the pumps of hydraulic presses. The mechanical pro- 
perties of the alloy have been carefully examined at the Polytechnic 
Institution, Vienna, in the presence of competent observers. 

Hie specimens of metal operated on in the preceding experi- 
ments were analysed at the Austrian Mint The resmts are as 
4mder :— - 

FdKrteolinio Metal. Arsenal MetdL 
CJopper ... ^. ... 66-04 ... 6763 

Spelter 4236 ... 40*22 

Jiaa 1-77 ... 1-86 

Tin (W3 ... 0-16 

100-00 ... 99*86 

Experience has shown that the proportion of spelter may vary 
from 88 to 42 per cent without materially affecting the quality of 
tiie alloy. The dilferrace in the amount of tin in these analyses is 
•ecmsiderable, and greater than might have been expected. 

The specific gravity of the forged metal is 8*87, aiid ^Jb»i\.^l^cA 
«ame metal dnwn cold into wire 8*40. The Yoixdiieaa qH^^^m^ 
s2 
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metal is stated somewhat to exceed that of ordinary gun-metaV 
and to inorease by forging. The great tensile strength of sterro- 
metal, as compared with gun-metal, is remarkable. Mr. Anderson 
gives only 17 tons as the average tensile strength of the best speci- 
mens of gun-metal tested at the Arsenal, Woolwich. Aluminium 
bronze, composed of nine psnis by weight of copper and one of 
aluminium, was found by the same careful and trustworthy ob« 
server to have a tensile strength of about 48 tons : but two other 
specimens, which were not quite sound, had only a mean tensila 
strength of about 22^ tons. Mr. Anderson gives about 26 tons as- 
the average tenacity of wrought-iron in bar, such as is employed 
at Woolwich in the manufacture of the Armstrong gun, and about- 
95 tons as the average tenacity of the strongest kinds of steel 
which have withstood the Woolwich proof rounds. There are^ 
however, kinds of steel very much stronger, but they have failed 
to resist these proofs. 

But sterro-metal possesses another quality, which, in reference 
to its application for g^s, is r^rarded as more important than ita 
high tenacity — namely, great elasticity. It is not permanently 
elongated until stretched beyond l-600th of its length ; but within 
that limit it is perfectly elastic, and recovers its original form after 
the stretching force is withdrawn. Gun-metal is permanently 
elongated when stretched beyond 1- 1590th of its length, and 
wrought-iron beyond about 1 -1500th of its length. It is com- 
puted that a tubcj of which the radius of the bore is 4*719 centi* 
metres (about If in.), and the external radius 11*524 centimetre» 
(about 44 in.), will, if made of metal having for its limit of elas- 
ticity 1 in 1500, resist a pressure equal to 267 atmospheres, and 
that a similar tube of forged sterro-metal will redst a pressure 
equal to 763 atmospheres. 

The inventor proposes that in heavy ordnance the interior should 
conost of a tube of sterro-metal, and that over this wrought 
or cast-iron should be shrunk from the breech to beyond the trun- 
nions. Sterro-metal, it should be stated, is from 35 to 40 per 
cent, cheaper than gun-metal. Field guns from 4 to 12-pounderB 
have been made of single pieces of metal worked by the action of 
an hydraulic press, whereby expensive forging is avoided ; and 
reliable experiments have demonstrated that the metal thus treated 
has precisely the same properties and the same tensile strength as 
bars of it drawn out under the steam hammer. 

Notiiing short of repeated and searching trials with gunpowder 
on the large scale will suffice to establish the suitableness of sterro* 
metal for ordnance. It remains to be seen whether the tremendous 
concussions occasioned by firing will not seriously injure this new 
alloy, and whether the surface of a metal containing so large a pro- 
portion of spelter will not be sensibly corroded. Should, however, 
experience decide in favour of this alloy, we shall have another 
striking example of the influence of a small amount of one metal 
in greatly modifying the properties of a large mass of another 
meiai or meUdliG alloy, — A bridged from. tKt TimtM* 
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QSEIK TIBB. 

Wx hxve heard much of *< Greek Fire*' dvaing the civil war in 
America. '*We do not know," says the Meehanies' MagO" 
sme^ " of what ' Greek fire' is oompoaed, neither do we know the 
origin of the phraseology. From certain obscure documents of 
the Eastern Empire, we suppose the designation ' Greek fire' 
zneans either a rocket or a hquid combustible material, composi- 
tion unknown, which, being projected through tabes or in jars, 
set fire to combustible snbstonces. During the Russian war, 
Oapt. Disney exhibited at a public meeting certain glass shells, 
which, when thrown against a hard substance, burst, and, in a 
few seccmds, set fire to all combustible material with which they 
came in contact Before this, Capt. Norton had suggested a smaU- 
Arm incendiary rifle projectile. At one time, scarcely a month 
passed without a little letter appearing in our columns from the 
last-named gentlemen, describing some 'Beelzebub' machine, 
which had for its object rapid and certain destruction in war." 
During the Crimean war, 1^. J. Macintosh called the attention 
of the Grovemment to the extraordinary efficacy of certain pro- 
jectiles, which he called ^'liquid^fire" sheUs, and to the application 
of other fiery materials in warfare. A special committee was ap- 
pointed to inquire into the whole question, and a series of ex- 
periments was tried at Shoeburyness, by which inflammable mate- 
rials were consumed at a distance of 800 yards. In August, 1855, 
Mr. Macintosh patented another invention. The following pas- 
sage occurs in the specification : — 

*< I fm diaphragm ahellB with ooal-tar naphtha, mixed with phosphoroa and 
biaal^haret of carbon, harinff a bursting charge soffident to open the iheUs. 
When fired, the buntrng of these shells scatters the contents in all directions, 
and the shower of inflammable material, fklling among caTalry and troops, 
ignites spontaneouslj, causing their immediate disorganisation. Fired into 
raippinff, these diells, bursting on deck or below, scatter the inflammable 
malerisS in all directions, uid the spontaneous combustion which arises causes 
inevitable |md irremediable injuries and destruction to the crew, who are unable 
to escape except br dropping overboard, and the Tcssel itself is speedily con- 
sumed, aid from the crew haying been rendered impossible as just described. 
Fired into harbours, doclgrards, or towns, the result is alike aestmetiTe and 
d^dsiTe." V 

The use of such shells may be denounced as inhuman and con- 
trary to the^ usages of civilized warfare. 

The Charleston Harbour correspondent of the New York Timet 
details the following results ; — 

<* A number of experiments with Greek fire have been recentily made hf 
Mr. Short, the iuTcntor, in presence of several officers of rank, wiui a riew at 
contradicting the impression that tiie shells containing the fire exploded pre- 
maturely. The gun was placed in position on the beach, and pointed seaward. 
Ten tin tubes, each of which is 3 in. in length and f in. in diameter, and filled with 
the material composing the^A-eek fire, were then dropped in a conical shell 
and filled round with powder. The first shell thrown exploded prematurely, 
in consequence, it is said, of a defect in the fuse. The shells subsequently 
fired had white lead pla<^ round tiie Aue-cap, and, with ^thv^ cf&A est 
two exceptions, fnllj aooompiished all that haoL been obunMk Iot ^i&ssm^. ^ 
^zen abeUs were med, nine ot which exploded at a ^Wic« ot '\3fi2^ '^t^^^ 
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To show fhe pow«rftil effect of the Greek fire, a number of tubes were lig:fited 
and submerged in water, where ther were allowed to remain till nearlj burnt* 
and then taken out, but the bright blue flame was not extinguished. Otiier 
tubes were lighted and oom^wlj buried in moist sand, wmoh was cloself 
packed, and tiiis also failed to quench the fire. The tubes bum for about a 
minute and a half. When first ignited, the fire issues firom one end of the 
tube with a fierce rushing sound, not unlike that which accompanies the flight 
of a rocket, and extends the distance of a jard, but it soon sinks down to a 
daialing blue flame of about 2 in. in leneUi, losing its peculiarity of sound, 
and thus continues to bum to the end. An ignited tube in a basm of water 
giTes the latter the appearance of boiling. It emits a heavy sulphurous smoke- 
m large quantities.'*' ......... 

OUN-OOTTON. 

At the meeting of the British Association in 1862, a joint Com* 
mittee from the Chemical and Mechanical Committees was formed 
to inquire into and report on the Austrian Gon-Cotton. The Re- 
ports from the two sections of this Committee were read to the 
Association^ in 1863, at Newcastie, Dr. W. H. Gladstone reading 
that relating to the Chemical portion of the subject. Mr. 
Scott Bussell read the Beport on the Mechanical portion of thi» 
question, by which it appears that greater efifects-ane produced by 
gases generated from gun-cotton than by gasea generated from- 
gunpowder ; and it was only after long and careful examination,, 
that the Committee were able to recondle this fact with the low 
temperature at which the mechanical force is obtained. His: 
Beport states :*— 

The great waste of force in Gunpowder constitutes an important difllrence 
between it and Gun-cotton, in which there is no waste. The waste in gun- 
powder is 68 per cent, of its own weig^ht, and onfy 32 per cent, is usefhL 
This 68 per cent, is not only waste in itself, but it wastes the power of the 
remaining 32 ]^er cent. It wastes it mechanically, l^ usinff up a large portion> 
of the mMhanical force of the useful gases. The waste of S[unp6waer issues' 
from the gun with much hisher Telocity than the projectile ; and if it be^ 
remembered that in 100 lb. of useful gunpowder this is 68 lb., it will appear 
that 32 lb. of useful gunpowder gas is wasted in impelling a 68-lb. shot com- 
posed of the refhse of gunpowder itself. There is yet another peculiar 
sisature of gun-cotton. It can be exploded in any quantity instantaneously. 
This was once considered its great fault ; but it was onfy a fault when we 
were isnorant of the means to make iJiat Telocity anything we pleased. 
Genenu tou Lenk has discoTered the means of giTing gun-cotton any Tdocity 
of explosion that is required, by merely the mechamcal arrangements under 
which it is used. Gun-cotton in his hands has any speed of explosion, from 
1 ft. per second to 1 ft in ^^ of a second, or to instantaneity. The instan* 
taneous explosion of a large qnantitT of gem-cotton is made use of when it is- 
required to produce destructiTe eflrects on the surroundinff materiaL The 
slow combustion is made use of when it is required to proauce manageable- 
power, as in the case of gunnery. It is plam, therefore, that, if we can 
eaplode a lar^e mass instantaneouuT, we get out of the gases so exploded the- 
greatest possible power, because au the gas is generated before motion com- 
mences, and this is the condition of maximum effect. It is found that ^e 
condition necessary to produce instantaneous and complete explosion is the* 
absolute perfection of closeness of the chamber contaming the gun-cotton. 
The reason of it is, that the first ignited gases must penetrate the whole masa 
of the cotton, and this they do, and create complete ignition throughout, 
only under pressure. This pressure need not be great. For example, a 
barrel of gun-cotton will produce little effect and Tery slow combustion when 
out of the barrel, but instantaneous and powerful explosion when shut up 
miMn it. On the other hand, if we desire gun-cotton to produce mechanical 
mar^ and not deetraoUon of material8,,we must 'pro^dd tox \t& i&o>r«c c<>m*- 
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. bnatkm. It mnit be dirtrilmtad and opened oat meeheniotUy, eo m to 
ooemrf A larger apaoe, and in this itate it can be made to act eren more- 
dowj^ than gmqpowder; and the exact limit for pnrpoeea of artiUerr Qeneral 
▼on Lenk haa foond by critical ezperimenta. In oeneral, it is foond that th» 
proportion of 11 lb. of gon-ootton oocnpjing 1 curie foot of apace, prodnoea 
a greater foroe than ganpowder, of which from fiO to 60 Ibe. ooonpiea the earn* 
ipaoe, and a foroe oAhe nature required for ordinaij artillery, ^nt each gua 
and each kind of jn^gectile requires a certain density of cartridge. Practi- 
cal^ gun-cotton is most eflbctiTe in guns when used as ^ to f weight of 
powder, and occupying a space of 1-f^g of the length of the powder cartridge. 
The mechanical structure of the cartridge is of importance as aAoting its 
ignition. The cartridge is formed of a mec^anioal arrangement of spun oords. 
and the distribution of these, the place and manner of ignition, the form and 
proportion of the cartridge, all affect the time of complete ignition. It is by 
thefoomplete mastery he has gained orer all these minute pomts that Gtenerd 
▼on Lenk is enabled to gire to the action of gun^mtton on the projectile any 
law of force he pleases. 

Its cost of production is considerably less than that of gunpowder, the 
price of quantities which will produce equal effects being compared. Gun- 
cotton is used for artillery in the form of a gun-cotton t&ead <» spun yam. 
In this simple form it will conduct combustion sIowIt in the open air, at a rate 
of not more than 1 foot per second. This thread Is woren uto a texture or 
eiroolar web. These welra are made of rarious diameters, and it is out of* 
these webs that common rifle owtridges are made, merely by cutting them 
into the proper lengths, and inclosing them in stiff orlinders of nasteboard^ 
idiich form the cartridges. (In this shape its combustion in the open air 
takes place at a speed oflO feet per second.) In these crlindrical webs it ia 
also used to fill ezplosiTe shells, as it can be convenient]^ employed in tUa 
shape to j^ass in through the neck of the shelL CKm-cotton thread ii 
into ropes in the usual way up to 2 in. diameter, hollow in the centre, 
is the form used for blasting and mining purposes ; it combines great densitj 
with speedy explosion. The gun-cotton yam is used directly to form oar* 
tridges for large guns by being wound round a bobbin so as to form a spindle 
like that used in spinning-miUs. The bobbin is a hollow tube of paper or 



diape to i^ass^ in through the neck of tbe shelL^ Qun-cotton thread is spua 
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I nrinning-nuUs. The bobbin is a hoUowtubeof paper c^ 

wood, the object of the wooden rod is to secure in all cases the necessary 
length of chamber in the gun required for the most eifoctiTe exoloaion. The 
' '^n-ootton cirouUur web is inclosed in dose tubes of india-rubber doth to> 
■m a match line, in which form it is most couTenient and travels with speed 
and oertaintr. In large quantities, for the explosion of minesL it is used in 
^i._ « nd in this form it is conyenientiy ooiled in r ' ' 



the form of rope, and in this form it is conyenientiy odled i 
■towed in boxes. 

Am regards couTerance and storage of gun-oottcm t itreiolts from the fore* 
going fitots, that 1 lb. of gun-cotton produces an effect exceeding 8 lb. of 
gunpowder in artillery. This is amaterial advantage, whether it be oanied 
by men, by horses, or in waggons. It may be placed in store and preserved 
with great safety. The danger fiY>m explosion does not arise until it is oon- 
flned. It may become damp, and even pofecUy wet, without iqjuz^, and may 
be dried by mere exposure to the air. This is of great valuein shqps of war» 




powder there is 68 per cent, of reftue, or the matter of fouUng. Ing 
there is no reaiduum, and therefore no fouling. Bxperiments made by the 
Austrian Committee proved that 100 rounds could be fired with gun-cotton, 
against 30 rounds of gunpowder. From the low temperature produced by cun- 
ootton the gun does not heat. Experiments showed that 100 rounds were fired 
with a 6-ponnder in 34 minutes, and the gun was raised by gun-cotton to only 
122° Fahrenheit, whilst 100 rounds with gunpowder took 100 minutes, and 
raised the temperature to such a degree that water was instantly evaporated. 
The firing with the gunpowder was, therefore, discontinued; but the rapid 
firing the gun-cotton was continued up to 180 rounds without anv inconve- 
aienoe. T& absence of fouling allows all the mechaniBm of « igaii \a UM^issosSOk 
more exaotn«M tbgn where mowaojoe ia made fox fQiolisnft. *S^ iAmmgaa ^1 
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smoke promotes nnid flring, and exact aim. There are no poisonoias | 

and the men Boflbr 1088 inoonTenienoeftom firing in casemates, wider haA 

or in dosed chambers. The foot of smaller recoil from a gan chaiced with 
nm-cotton is established by direct experiment : its value is t of the recofl 
from gonpowdnr, prt^ectile effect being eqoal. To understand this may not 
be eaaj. The waste of the solids of gunpowder accounts for one part of the 
saving, as in 100 lb. of gunpowder 68 lb. have to be projected in addition to 
the shot, and at a much higher speed. The remainder, Oeneral von Leok 
attributes to the different law of combustion. But the fact is established. 

The comjMratiTe advantages of gun-cotton and gunpowder for producing 
high velocities, are shown in the following experiment with a Krupp's caat^teel 
gun 6-pounder. With ordinarv charge 30 oz. of powder produced 1838 ft. 
per second. With charge or 13i oz. gun-cotton produced 1663 it. The 
comparative advantages in shortness of gun are shown in the following expe- 
riments, 12 pounder :» 

Velocity, 
Calibres. Charge. feet per second. 

Cotton, length 10 16-0 oz 1426 

Powder, „ 19^ 40 (normal powder charge) 140O 

Cotton, ;. 9 17 1402 

^-As toadvantiH^ in weight of gun, the fact of the recoil bein^ less in the 
ratio of 2 : 3 enables a less weignt of ^un to be employed, as wel 



„ ^ , , Bs well as a shorter 

gun, without the disadvantage to practice arising from lightness of gun. As re- 
gards endurance of gun, bronze and cast-iron guns have been fired 1000 rounds 
without in the least affecting the endurance of the gun. As regards its prae- 
tical application to destructive explosions of shdlls, it appears that from a 
difference in the law of expansion, arising probably from the pressure of 
water in intensdiy-heated steam, thero is an extraordmary difference of result, 
namdy, that the same shell is exploded by the same volume of gas into more 
thui cfouble the number of nieces. This is to be accounted for b;^ the greater 
velocity of explosion when the gun-cotton is confined very closely in verv small 
spaces. It is also a peculiarity that the stronger the shell the smaller the 
fragments into which it is brolcen. 

As regards mining uses, the fact that the action of gun-cotton is violent and 
ra^d in exact proportion to the resistance it encounters, tells us the secret 
of its fur higher efficacy in mining than gunpowder. The stronger the rod^ 
the less gun-cotton, comparatively with gunpowder, is necessary for the effect; 
so mucU so, that while gun-cotton is stronger than powder as 3 to 1 in artilleryy 
it is stronger in the proportion of 6'274 to 1 in a strong and solid rock, weic^t 
for wei^t. It is tlie hoUow-rope form which is used for blutine. Its power 
of sphtting up the material is regulated exactly as wished. As re- 
gards military and submarine explosion, it is a well-kuown fact, that a bag 
of ' rmpowder nailed on the gates of a city will blow them open. In this case 
gG-.i -cotton would faiL A bag of gun-cotton exploded in the same way is 
powerless. Jt one ounce of eunpowder is exploded in scales, the balance is 
throw down ; with an equal rorce of gun-cotton nothing happens. To blow 
up the gates of a dty a verv few poun& of gun-cotton, carried in the hand of 
a sinffle man, will be sufficient, only he must know its nature. In a bag it is 
harmless ; exploded in a box it will shatter the gates to atoms. Against the 
palisades of a fortification : a small square box containing 26 lb., mraely flung 
oown dose to it, will open a passage for troops ; in actual experience on pa]& 
sades a foot diameter and 8 feet high, piled in the ground, backed by a second 
row of 8 inches diameter, a box of 26 lb. cut a dean opening 9 feet wide. To 
this, three times the weight of gunpowder produced no effect whatever, 
except to blacken the piles. Against bridges : a strone bridge of oak, 24 feet 
span, was shattered to atoms by a small box of 26 lb. laid on its centra ; the 
bridge was not broken, it was shivered. As to its effects under water : in the 
rase of two tiers of piles, in water 13 feet deep, 10 inches apart, with stones 
between them, a barrel of 100 lb. gun-cotton, placed 3 feet from the face and 
8 feet under water, made a clean sweep through a radius of 16 feet, and raised 
the water 200 feet. In Venice, a barrd of 400 lb. placed near a sk)op in 10 
feet water, at 18 feet distance, threw it in atoms to a height of 400 feet. All 
.experiments made by the Austrian Artillery Committee wero conducted on a 
igrsadBcaJef—selmUeTkB, six and twdve poundem ^g;Qxi-cottoiv\ having been 
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«onitnietod,tiidpnetiMdwithtkAtiBftt«riaL The fcporti of the AutriMk 
CoamuMknien are all bagad on triak with ordnanoa, from tiz poondan to 
ftrfj-aigfat poondan, amooth bora and riflad oaonon. Tha txiala with amall 
<ra4tfma haTa baan oomparatiTalj fkm, and are not raportcd on. Tha triala 
fer hlaatuff and mining pnrpoaaa wara alio mada on a larga aoala bj tha 
Imperial Saginaeri* Committiae, and ■eTeral reporti haye been printed on the 
antgeot. 

Professor Miller made a few interestiiig experiments on varioos 
kinds of gnn-coUon, with the view of showing the effect produced 
bj their explosion. A smaU quantity of the cotton, in the form 
of loose thread, was first lighted, and burnt slowly, with a bril- 
liant flame, and without smoke. Another kind was next bumty 
in the shape of rope, the combustion having more the appearance 
of gunpowder, but producing no smoke. A third quantity, 
enclosed in an india-rubber case, was next placed on the table, and, 
on alight being applied to it, the cotton instantaneously exploded, 
and was all burnt oS, the india-rubber case, in which it had been 
enclosed, being left uninjured. A small heap of loose gun-cotton 
was then plaoMl on a piece of tin, and on its being lighted it burnt 
off in a bright flame, with no explosion, and leaving no ash. A 
Anall train of gunpowder was next placed on a sheet of paper on 
the table and %hted, and the luge quantity of smoke which was 
{ooduoed presented a strong contrast to the result produced by 
the burning of the gun-cotton. 

Pntfessor Abel retA a short report, giving a description of the 
Austrian system of manufacture of gun-cotton, and a detailed 
account of the results of experiments made in this country, with 
the view of determining the nature and properties of Austrian 
.gon-cotton. In concluding his report^ Professor Abel gave it as 
his opinion that, under a properly regulated system, the produc- 
tion of gun-cotton was not more d^cult and complicated, and 
was attMided with considerably less risk of accident to the work- 
men and the manufacturing establishment, than the production of 
.gunpowder. 

Citptain Galton said the subject reported upon was exceedingly 
important, but it must be borne in mind, in connexion with the 
JBubject^ that the Austrians had within a recent period discontinued 
the use of this material for guns. He begged to suggest that a 
proposal be submitted to the committee to the effect that it be 
requested to continue its labours in this inquiry. 
Pt* In reply to a question, Mr. Scott Russell said there was a pre- 
■due and definite length in the gun-barrel which the gun-cotton 
jnust occupy. If it occupy a shorter or longer space in the barrel, 
its effect is totally different, and therefore it is a vital point that 
there should be in the centre of a gun-cotton cartridge, or in the 
outside of it, some rigid and inflexible material which should 
•compel the cotton to occupy precisely that space, no more and no 



For the discussion which followed the reading of this paper, the 
jeader is referred to the report in the AtheTWtwm^ No. l%ll. 

The sahjeqt iff oonadered of so much impoiVAXice^ ^i)c^ ^^ 
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British AssociatioD, though it has re-appointed the joint-oon^ 
mittee to continue its inquiries, has passed a resolution to urge on 
the Goveniment the appointment of a Commission by means of 
which a more complete investigation, and such as the subject un- 
questionably deserves, may be made, than the means at the disposal 
of the Association will admit of. 
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« Caft. Galtok has read to the British Association a paper upon 
this important inquiry. The author stated the earlier experi- 
ments showed that 4i-inch plates at least were necessary to resieA- 
shot. This thickness of iron still left the plate liable to be hurt 
or fractured and knocked off even when not directly penetrated, 
and the extent to which it would thus suffer would in some degree 
be regulated by the backing. The plan adopted in the Warrior 
target was simply that suggested by the idea of bolting a plate of 
iron to the sides of a wooden ship. The iron skin of the Wcurior 
is covered with two lavers of teak planking, each 9 in. in thick- 
ness, the one horizontal, the other vertical, and outside of those is 
the armour-plate, 4^ in. thick, secured by bolts screwed up with 
nuts inside of the slup. The wood backing was to prevent the 
injuries sustained by the plate from being communicated inmie* 
diately to the ship, but it {forded no effectual support to the {^t» 
itself. The next dass of target to which Capt. Galton referred 
were those having a rigid backing, being wholly composed of iron. 
Mr. Hawkshaw had proposed one consisting of a thick front plate, 
backed by a series of thin plates secured by rivets. Mr. Scott 
Bussell had proposed a most ingenious arrangement by which the 
strong front plates were kept in position without any rivets or 
bolt-heads being exposed. Others luad also been tried. The trials 
of these targets had demonstrated that a perfectiy rigid backing 
was not desirable. The arrangement required ror tiie armour-^ 
plating of a ship was, a strong front plate, in which deflection 
under blows should be prevented, but which should have som» 
cushion behind to prevent the full concussion of the blow being 
conmiunicated to the side of the ship. The target to which he 
(Capt. Galton) wished to draw attention, was constructed on these 
principles. It had the metal placed in a form suited to resistance,, 
and it had a cushion of wood interposed between the target and 
the ship. This target was invented by Mr. Chalmers. When 
submitted to the Admiralty, it was refused to be allowed to b» 
made at the Government expense, but Sir Morton Peto was so 
satisfied with its principle that he assisted Mr. Chalmers in bring- 
ing it out. It consists of, first, a thick front plate, as the tap- 
flange of a beam ; second, of ribs to support it, as tiiie web of a 
beam ; and thirdly, oi a plate of iron to hold up the ribs, as the 
bottom flange of a beam, and the ribs are supported laterally by 
timber to prevent their lateral deflection. Between this and th» 
side of the abip, a coshion of timb«: la mter^oaod* This target. 
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uderwent a nmil«r trial to the Wairior target, and the remit 
•bowed that it was the best target that had been tried, though it 
was not intended to soggeitUiatit was perfect. As regards ooet, 
Mr. Chalmers's plan wonld enable 200 tons of the front plate, 
costing from 40{. to 501, a ton, to be replaced by iron from ISL to 
202. a ton for the ribs and back plate. It was, however, in this 
direction that experiments for devising the best form of annoor- 
pJating should be made. 

Mr. Scott Rnssell thooght that» however varied taigets might 
be in design, wood should enter into their construction. 

2Cr. J. Nasmyth expressed his opinion that, for armour-plates 
to answer the end for which they were designed, they must be 
backed by some elastic substance, and the substance, in hia 
opinion, best adapted to give the requisite elasticity was com- 
pressed wool. As Capt. Maury was present, he should like to 
have his <^inion on the subject of cotton, and whether it had been 
fovnd to answer so far as his experience went. 

Capt. Mauiy said he had not had an opportunity of gaining a 
great deal of experience on this subject, nor had he had an oppor- 
tunity of witnessing the experiments that had been made upon 
cotton. There had been experiments to test the capability ot 
cotton to resist cannon-balls, but the results had by no means been 
satisfiMrtoiy. He thought that cotton had got a false reputation.. 
In the early days* of the American difficulty, they thought that 
cotton could resist balls successfully, but when it came to the test 
th^ &und the bales did not answer the purpose. 

imt Pole said that Mr, Nasmyth had been kind enough to lay 
his plan of usinff compressed wool before the Iron Plate Com- 
mittee. They wished to have the plan tried, and a recommenda- 
tion to that i^ect had been made, so that its amount of resistance- 
might be ascertained, but some official difficulties had hitherto- 
prevented its being done. 

Mr. Scott Bussell said the whole course of experience had 
been to show that they must arrest and shatter the shot at the 
eaiiiest possible moment, and in the shortest space of time when 
it ftmck the armour. 
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Ora of the general principles eliminated from the mass oT 
experiments has been Uiat the thickness of the armour-platea 
themselves is a matter of almost secondary importance when com- 
pared with the construction of the backing which keeps them up 
to thdr work. Thus, Mr. Chalmers's target, composed of 8]-in. 
plates properly backed after his system, has withstood a hammerings 
from the g^ns which no other target of ahy kind had ever borne 
at Shoeburyness with such impunity. This was entirely due to 
the baddng. The Warrior taiqget, composed of 4| in. plates, 
iMud^ed up with 18 in. of solid teak, hud transvetMly mAMBsna^ 
In. thid^ m like manner withstood a terrific poxxndrng. OiiT>«^»- 



28 TEiJt-BOOK OF FACTS, 

^, was tried the Bellerophon target, put forward by Mr. E. J. 
Beed, who, if his theories are right, promises to revolutionize our 
whole system of iron-clad frigate building. The Warrior target 
weighs about 385 lb. to the square foot, and it was thought to be 
venturing as far as it was safe to go in the new frigates of the 
Minotaur and Northumberland clara when their bulk was in- 
creased to 347 lb. per foot. Tet Mr. Beed's taiget weighs no less 
than 381 lb. per foot, and it is perhaps the heaviest target ever 
put forward at Shoeburyness which professed to represent the 
broadside of a seagoing frigate. The size of the target is, in round 
numbers, 20 ft. by 18 ft. This is covered in front by two 
armour-plates, each 20 ft. by 4 ft 8 in., and no less than 6 in. 
thick. The method of its construction is briefly as follows : — 
The [inner skin of the ship is composed of two thicknesses of 
wrought-iron plates each three-quarters of an inch thick, with a 
layer of felt between the two thicknesses, so that here we get no 
less than 1} in. of iron to start with. On this skin is bud four large 
•angle-irons of great strength, each placed 2 ft. apart from t£e 
other, so as to form, as it were, four longtitudinal troughs 2 ft. 
wide and 9^ in. deep, the depth of the angle-irons themselves. In 
these troughs the teak balks are laid 10 in. thick, so that the 
extra half inch can be cut off to a true sur&ce for the reception of 
the 6-in. armouiv plates. Thus, then, there are no less than 7i 
in. of iron and 9^ of teak. Each armour-plate is secured by 22 
bolts, about 2 ft. apart longitudinally and 2 ft. 9 in. vertdcaJly, 
those for the upper plate being 2^ in. in diameter, and for the 
lower 2} in. The bolts securing the wood backing are 1 in. 
diameter, and the ribs supporting the inner skin are on very much 
the same principle as those used in all iron frigates, only appa- 
rently stronger, and placed two feet apart. 

Such is the general outline of Mr. Eeed's target, in the con- 
struction of which, as far as the longitudinal girders are concerned, 
it will at once be seen that an idea has l^n suggested by the 
taxget of Mr. Chalmers. The general opinion before the practice 
began on Bee. 8 was that it was solid enough to resist anything ; 
but with this opinion another was freely expressed by iron -ship 
builders present, that Mr. Iteed would find it difficult to make a 
vessel so coated an efficient seagoing frigate without such an 
amount of displacement as might be fatal to its speed. This, 
however, is merely an opinion. The guns were laid at the cus- 
tomary 200 yards' range, Colonel Taylor, as usual, carefully super- 
intending aU the arrangements for the firing. The first rounds 
^ere merely routine — a 68-lb. solid shot, with a 16* lb. charge and 
110-pounder Armstrong shortened to a weight of 66 j^ lb., fired 
with the same charge. Both these struck the upper plate, and 
made the usual indent of nearly two inches deep, but effected 
nothing more than that which they always do — ^that is to say, 
show the quality of the iron plates against which the guns have to 
<;ontend. On this occasion the iron was literally perfect, and 
tbroagbont the rest of the experiments ^^e o^VxAoti 'v%a Mnlversal^ 
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tliat better plates had nerer been tested at ShoebuiTneM. Even 
imder the heaYiest shot^ though indented deeply, they showed 
■caroely any perceptible symptom of buckling out ; and though 
Btniok on the edge and around the bolt-holes, it was ahnost im- 
possible to crack them. A salvo of two 68- pounders and two 11 0- 
poundo- Annstrongs, with shot shortened to 66^ lb., was next fired, 
but of these four guns one missed the target alt^ther, one touched 
it so slightly on its upper edge that, as far as damage was concerned, 
it may also be called a miss ; the remaining two struck close to- 
gether, one on each side of a bolt, so that the bolt itself was 
sqneeaed up like putty, and projected slightly outwards, but still 
hdd firm. Two shots coming so elose were a hard trial for any 
plate, but it stood it perfectly, without any sign of crack or 
lagged edges. The back of the taiget was absolutely unhurt, 
and so pofect was the woikmanship of the whole mass, that 
from the commencement to the end of the day scarcely a 
riyet was started. A cylindrical, round-headed 66-lb. shot 
was next used, but effected nothing, and then the Whitworth 
70-pounder muzzle-loading gun was loaded with a steel shell, 
duuged with 2i lb. of powder, and fired with a 12 lb. chuge. As 
regarded the tar^t, this effected nothing, though its indent at 
once showed by its severity the immense superiority of steel pro- 
jectiles against armour-plates over the old gray cast-iron shot. The 
indent v^Ae by this sheU, though only 2 lb. heavier than the 68* 
pounders, was at least 40 per cent, deeper, and its fragments cut 
mto the mass of iron as if it had been so much wood. When steel 
projectiles were first used, from the same guns and with the same 
chuges as common shot* they, as a rule, gave an increased pene- 
tration of from 30 to 85 per cent, over the cast iron. Later ezpe- 
iiments, however, have added even to this high percentage of 
8iq>eTK»ity, and looking at the rapid improvement in the manu- 
&otmre of the metal used for these projectiles, there seems to be 
no reason why we should not look for still higher results. Sir 
V^lUam Armstrong sent steel shot to Shoeburyness of such perfect 
metal that even after penetrating a 6-in. plate they have been so 
Httle injured that they could with safety have been used again, 
(hie thmg is absolutdy certain, that our present cast-iron shot wiU 
never be able to effect much against armour ships. 

Mr. Whitworth's 150-pounder was next tried. In consequence 
of there being a slight flaw in this fine piece, Mr. Whitworth re* 
duoed its firing chi^e from 27 lb. to 28 lb., the shell, of homoge- 
neous metal (which is only a hard name for soft steel), weighmg 
151 lb., with 5 lb. of powder as a bursting charge. Much was 
expected from this formidable shot, but, unfortunately, it failed — 
the shcdl from some mysterious cause bursting about 20 yards from 
the muzzle of the gun, and sending its fragments in all directions 
screaming hoarsely through the air. 

The Armstrong rifled gun was then tried with a spherical cast 
shot of 151 lb., fired with 85 lb. of powder. This Btmck, ^\h\ ^<i^ 
iithflr hiigh velomty of 1670 ft per second, on the edg^ oi\^<b\i\i^«t 
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plat^ making an indent of 8} in., breaking one bolt, slighUy- 
bulging the inner skin of the torget, and therefore starting the 
nibs of the ship itself just enough to be perceptible. Beyond this^ 
however, it effected nothing of importance. The plates still 
remained as tough and unbending as ever ; there was no sign of 
•cracking in them, and every rivet, to the astonishment of all on 
the ground, stood fast. A steel spherical shot of the same weight 
was fired from the same gun with the same charge, and this, rawer 
unfairly for the target, struck between the slightly parted edges 
■of the upper and lower plates. It completely buried itseiL^ Sad 
must have passed through the entire plate, but, strange to say, 
though'twO bolts gave way, all the rivets held on ; and, although 
the immense mass was bedded in the substance of the target^ it 
produced scarcely any effect worth speaking of on the inner skin, 
which, as far as fighting purposes are concerned, remained as good 
■as before it was fired at. A shot from a 7-in. muzzle-loading of 
the Ordnance Select Committee was fired with 120-lb. steel uiell 
loaded with 2 lb. of powder. This accomplished absolutely nothing, 
though it might have done a good deal more than it was intended, 
inasmuch as one of its fragments flew back to the g^ns and buried 
itself 2^ feet in the ground, close to where some of uie visitofrB were 
standing. A shot from the rifled 800-pounder (a cast-iron projec- 
tile), fired with 85 lb. of powder, did very little, in spite of tiie 
weight of the mass hurled against the target. It made an irregular 
<dent of 3| in. deep, and bent back the upper plate a little more 
than 2 in., making the first real crack in the plate at the point 
we have mentioned as being where the two shots struck on the 
bolt-head. From this spot there was now, for the first time, seen 
•a perfect crack, nearly a foot long, and extending quite through 
the plate, apparently ; but this was all. The last shot fired was 
from Mr. Whitworth*s 150-pounder, loaded with a steel shell and 
5 lb. of powder. This struck the lower plate, and exploding^ buried 
itself deeply ; but though it had evidently penetrated the platei^' 
it had failed to make any perceptible impression on the inside of 
the target itself. 

The result of the whole day's experiments gave to the taiget the 
most complete victory — a victory almost as great as that aoliieTed 
by the target of Mr. Chalmers. In estimating the relative meriti^ 
of the two targets — ^beyond all doubt the strongest and best eon- 
«tructed in principle ever experimented on — ^it must not be for- 
gotten that Mr. Beed's target is larger by some 40 superficial £wt 
tiian Mr. Chalmers's. In thickness of metal it is 20 lb. per square 
foot heavier, and its cost of construction 4002. more. To these 
facts we may add that Mr. Chalmers's target was assailed with 
15 more rounds than were fired at Mr. Heed's — 15 rounds which 
were fired with 180 lb. of powder, and threw no less than 15001b. 
weight of metal against the target of Mr. Chalmers more thftn 
were fired against that of Mr. Beed. The general oondusion 
from these experiments was, that both taigets stood almost 
^ually well: which ia lightest and ohea|^t, «xid\MS>^ adai^ited for 
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voa frigate building, remaiiui to be proved. — Abridged from the 
Timet, 



TBIAL OV ABKOUB-FLATSS, 8TEEL OUNS^ XTC, AT ST. PETEBS- 
BUBOH. 

On Wednesday, the 17th of October, N.S., further trials took 
place at St. Petersburgh with the experimental 9-in. rifled cast- 
sted gun. The Times states that this gun is of solid cast steel, 
made by Krupp, and throws a 80C*lb. shell, or a 450-lb. solid shot. 
The results of previous experiments with this gun led the Bussian 
Government to order fifty of them, which are now in course of 
delivery. The principal objects of the experiments on the 7th inst. 
were to ascertain the best description of shell, and to test the 
quality of armour-plates supplied by Messrs, Jolm Brown and Co., 
of Sheffield. 

First, a series of cast-iron shells, 300 lb. each, were fired at dif- 
ferent ranges, and then shells made by Elrupp were fired at the 
4} in. armour-plates. The first shell, of hard cast steel, was 224 
in. long (2j^ diameters), with a flat end 4 in. in diameter. Fired 
with 50 lb. of powder at 700 ft distance, it passed through the 
plate, oak and teak backingi and broke into many pieces, although 
filled with sand only. The second and third shells were also of 
Krupp's steel, the same length, but with 64-in. ends. These 
flheUs pierced plates, wood, &c., and also went to pieces, although 
only filled with sand. The fourth shell was made by M. Potel^ 
of paddled steel, on AboukofiTs system, the same dimensions as 
the second and third, and went through iron, teak, &c., but was 
only bulged up from 9 in. to 12 in., and the end flattened ; not a 
KBgle crack being visible in the shell. The fifth sheU, the same as 
the fourth, passed through iron, teak, and the second target, and 
went at least a mile beyond. The sixth and seventh were from 
Krapp, and were chamd with powder ; they were quite flat- 
ended, 9 in. diameter. One exploded in the plate, the other in the 
wood. The eighth and ninth shells were of cast iron, and, although 
they passed through the plates, wei-e of course destroyed. Even- 
ing prevented further trials, which will yet be made on the same 
flate. 

The results on the plate were highly satisfactory. In a space of 
4 ft. 6 in. by 3 ft. 6 in. eight holes were made without any crack 
ci the slightest description ; and the marine officers present were 
hi^^y satisfied, because they are obtaining 4000 tons of plates 
from Messrs. John Brown and Co., for their different ships. 

The English Government would do well to note the progress the 
Bossians are making in gunnery. Cast steel g^uns are decidedly 
before any yet produced in England of any other metal The 9-in. 
gun of Krupp has been fired with 800-lb. shells and 50 lb. of 
powder i^ut 70 times without any flaw, and the Bussian Govcxtl- 
ment will shortly be in a position to obtain in St. l?e^ii^>\a^ «> 
la^^ mppJj of eut-Bteel guns, made from BusBiKn Vxoxk, "b^ «iQ&- 
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sians, on Aboiik<^s syttem, which is very near the same a* 
Erapp's. — Mechaniaf Magazine. 

WABBEN*S "IKPBBONABLE AND UNSINKABLX FLOATDTO 
OABEtfATE BATTERY,'' &C. 

Mb. William W. Wabbbk, of Milton-next-Gravesend, pro- 
poses a systein of constraction for an "impregnable and unaink* 
able floating casemated batterj, submarine gnn and armour- 
plating, adapted for stationary batteries, and for convoying troop- 
ships, kc," In an abridged, but still a lengthy description, he 
says : — '* I prefer constructing the centre portion of the v^sel 
of rolled wrought-iron double-flanged vertical ribs, from 12 to 18 
inches wide, and from 2 inches to 4 inches thick, firmly riveted 
and bolted together, or of angle or T iron — solidity and stiffiiess 
being the great object — on which are placed the various layers of 
nuJleable metals, taking care to stop all chemical or galvanic 
action by means of bituminous composition, mixed with hair ; 
and were it not for the cost, I would pi^er using the finest copper- 
plating only over the iron, so as to act on the principle of a gradual 
tenacity of resistance, thereby easing and stopping the momentum 
and distributing the shock, and thus prepare the iron-plating to 
finally resist, without splitting or destroying the plate ; or the 
roof-deck and sides of centre position of batteiy can be protected 
with oak or other wood, compressed in short lengths, and confined^ 
the cross-grain of wood being opposed to the action of fire." Mr. 
Warren's invention has been presented to the Admiralty, and he 
has permission to erect a target at Shoeburyness on his compressed 
wood cross-gram principle ; but the cos^ which is 50001,, pre- 
vents him. 

BUSSIAN IBOK-OLAD BATTEBT. 

At the Thames Iron and Ship-building Works, has been eon- 
structed a most novel-formed Floating Battery, for the Bussian 
Government. The vessel in question, the Pervenetz, is a steam- 
propelled iron-dad ram battery of 30 guns, in structure similar to 
the Warrior and other vessels of that class ; but, instead of the 
beaulifiil bow of the noble ship just mentioned, she is built with a 
form of stem which closely resembles the snout of the rhinoceros, 
giving the vessel a most extraordinary and formidable appearance^ 
the hawser-holes being punted, afber the Chinese fasluon^ to re- 
semble eyes. The same character of line is followed at the stem, 
and the armour carried back so as completely to protect the screw 
and rudder. The sides of the vessel aro inclined at an angle of 
twenty-seven degrees, and completely covered from stem to stem 
by 4^in. plates of the toughest scrap-iron (with a backing of teak 
9 in. thick), which descend throughout to 5 ft. below her load-line, 
and she launched half-covered with them. Her length between 
the perpendiculars is 220 ft. ; beam, 53 ft. ; and 26 ft. 6 in. depth 
of bold; borden in tons, 2812, buildere' meaauxement. The en- 
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sinei, of 300-hone nonuiud power, will be fttrniihed by Mewn. 
SCaadBlay, Sona^ and Field, of their patented three-cylinder prin- 
ciple, super-heated and sorfiuie-oondeneing apparatus, with all the 
latest improvements. Her armament will consist of twenty-eight 
68-pounaerB on the main deck, the ports 6 ft. 6 in. dear of the 
water-line, and on the upper deck two rifled pivot guns of the 
largest calibre. All the latest improvements have been introduced 
throogfaont her equipment, and the lower masts are of iron. Her 
bidldmg has be^ under the immediate direction of Captain 
Lesorskey, the superintendent of Cronstadt. 



THE ouir QuxsnoK. . 

lir the Meehama* MagasvM, Nov. 6, 1868, the question is. thus 
glanced at : — " How to construct a Gun of sufficient strength to 
fire heavy shot with heavy changes, and with accuracy at short or 
long ranges, is the artilleiy problem of the day. Strength of 
material and structure is the object eagerly sought by Ordnance 
anthOTities and projectors. Sundry and vanous are the devices to 
attain that end. Some contend that the coil system, in spite of 
the Armstrong fidlures^ is the ne pUu ultra; homogeneous iron is 
the panacea of the Wbitworth school ; cast steel is Uie hope of 
those who believe in Krupp ; several varieties of built-up and 
strengthening systems, comprising the Blakely, the Lancaster, 
the Haddon, and the Lynall Thomas, hai^e ardent advocates ; the 
steel tube, cased in cast iron, is the latest invention, to which 
Parsons and Fislisser are rival chumants. Among so many plans, 
no wonder the Ordnance Select Committee are puzzled which to 
choose. But plain cast iron is again holding up its head. The 
excellent quality of the old Carron metal is remembered. Since 
the days of its celebrity, still further improvements in cast iron 
have been made, and a strong feeling prevails with makers of 
cold-blart pigs^.that they can produce refined metal of a quality 
whidi will surpass all ouer kinds of iron, and be superior even to 
steel lor heavy ordnance. Strength of material, no doubt, is of 
the utmost importance ; but what has suddenly given to it so 
mudi prominence? It is the discovery recently made of the 
destructive effects of the forcing system of rifling. That vicious 
method of giving accuracy and range to guns, entails the neces- 
sity of an enormous addition to their strength and weight, as well 
as to theur cost 

The Correspondent of the New York Tribune ^mW have startled 
many of the wann friends of neutrality in Great Britain, -by its 
annonnoement that the citadel of Charleston has been laid in 
ruins by tlM fire of a battery, of which half the guns were manu- 
factured in Briidsh workshops, and must have been exported from 
a British port since theoommencement of hostilities. The battery 
in question, which accomplished the destruction of Fort Sumter 
consisted, as it appears, of four guns, two of which were AxA!en!c«QL 
2(K)-poanderJVMTOtt'4^ and two were. BritiBh ^-^^^ca^et NTV^V 

C 
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wortii*cl. The correspondent of the New York Tribwnef in de* 
Bcribing the action of these guns, states that " something over 
700 shots were filed from the 200-pomider Parrotts, of which moro 
than half struck the fort. From the Whitworths 222 solid shot 
were fired, of which 98 hit the fort, and 124 went over or fell 
short." It will have occurred most probably to some of your 
readers, that it is hardly consistent with the good faith of a neutral 
nation, that Great Britain should have permitted guns of sudi 
a noyel character and of such extraordinary powers of destructicH^ 
to be exported from British ports to the Federal States to be em* 
ployed against a Power with which Great Britain is at peace, 
more particularly as such guns can be procured in no other 
country but Gteat Britain.— X«Mer ta the Timee, Sept. 21, 
1863. 

ntON SHIFS-OF-WAB. 

Mb. E. J. Reed, Constructor of the Boyal Navy, has delivered 
to the Literaiy Institution at Greenwich, a paper on the subject 
of ''Ships of War.** After describing the various iron-cased 
ships which have been built in England, Mr. Reed contended that 
the Warrior and ships of her class were too long. He finnly 
believed that the same rate of speed could be obtained from 
shorter vessels. The attention of tiie Admiralty had been much 
devoted to this question, and he could assure them that no mora 
iron ships for the Royal Navy would be laid down of such a lengtb 
as 400 feet. While one of these long vessels had a laige portion 
at each extremity exposed, a shorter vessel could be armour-plated 
from end to end, and would sail as many knots per hour. These 
matters did not escape the attention of those now at the head of 
naval afi&iirs. [Mr. Reed then entered into certun particulars in 
iustificatien of nis appointment to his present office. J Mr. Reed 
then discussed the question of the comparative merits of ships- 
built entirely of iron, or with a backing of timber, and expressed 
an opinion in favour of the latter class. The late disaster to the- 
Prvnce Consort proved in a remarkable manner the vast strength 
of the wooden hull of that ship. An officer who was sent to 
Kingston to inspect the vessel i^ter she came to grief reported : — 
** From one end of the ship to the other, not one bolt-head had 
been disturbed." It scarcely ever happened that an ordinary 
wooden .ship, without an iron plate upon her, after encountering a 
Channel storm, returned to port with such trifling damage as that 
done to the Prmee Contort, He could state with the utmost 
confidence that the Admiralty was now building a corvette whicht 
the swiftest-iron vessel now afloat could not hope to escape, and 
which would be armed in a most efiisctive manner. 



OAFTAIN OOLE»'S IBOV^LAD SHIPS. 

Caffain C. p. Coles^ in a communication to the MechantetT 
Magazine, says : — ^The present transition state of navies, and 
tMo great progreaa which haa been mftde in the: constmotkm of 
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liige gana, espeoiftUy in America^* leave but little doabt that we 
Bfe as certain to pass from 68-pomiden to 800-poundera, as we 
were from 82-pounders to 68-poanders when iron-dad ships be- 
eame » matter of necessity ; these conyiotions haye induced meta 
print the following tables and calculations, showing the rdatiye 
cost of constructuig and maintaining a fleet of iron-dad ships 
with broadside ports that cannot carry these guns, and shidd ships 
that would cany them. The comparatiye destruotiye powers of 
these Tessels must be computed from the actual weight of broad- 
sde thrown from guns protected by armour-plates ; and to make 
this comparison as dear as possible, I haye separatdy compared 
the Prince AU>eH shield-ship with four different classes of irouv 
dad Tessels with broadside ports ; enabling some condnsion to be 
arrived at as to the comparatiye cost, tonnage, and fighting powers 
of shidd-ships and ships with broadside ports. 

In comparing the destructive powers of these ships' broadddei^ 
it has to be remembered that the mere wdght of metal, if taken 
akme, would convey but a small idea of the effect they would 
produce ; as a few heavy projectiles from large guns might destroy 
a diip which would recdve httle or no injury from a broadside <^ 
the same weight of metal, made up of a number of shot of a 
smaller nature. But setting ande the great advantages of heavy 
dioi^ it is now known that shells, under favourable circumstances, 
I be made to penetrate iron plates 4^ in. and 5i in. thick. These- 
~ J to be effective, must contain huge bursting charges, and 
be of great size and weight — ^two conditions which necessitate the . 
enqployment of guns too heavy to be used in ships with broadude. 
ports. 

Tiking the comparative costs of the vessels, as given in the.» 
tables » saving may be stated at nearly 3,000,0002., viz. : — 

Xd oonstruulion ••.•••• £1,863,606 
6064 men being required, at £4B each— £383,792 

per aaniim, representing s capitd of • • £063,600 

Totd . • £2,807,166 
Apart trom the above considerations, a matter of even greater 
importance is at issue. The great draught of water of these enor- 
mous and unwiddy ships with broadside, ports, renders it indis- 
pensable that our* docks and basins should be reconstructed to 
iwoeivo them. They are^ for the same reasons, rendered incapaUe 

* The fdkming extaraot is from a letter.dated New York, Jan. 20, 1863, and 
b of imdoabted aafhori^: — "The number of 16 in. guns already cast and 
moimted is 84u The foonorj at Pittsburgh is turning out three a week, the 
famdzy at Froridenoe one a week, and the foundry at Bost<m two a week ;. 
making an aotod production of one 16 in. smn a day. These guns fire a solid 
roond shot of 460 lbs. weidit, and a shell of 870 lbs, weiffht, containing 17 Ibs^ 
of powder. The charge ofjpowder in the gun is from 40 lbs. to 60 lbs., and you, 
eaa easily imagine the effect to be terrmc. With this gun we do not aim so. 
auidi at peneteatin|^ as crushing ; and the idea is, that the sides of one of 
your iron-plated ships wodd l^ entirely broken l^ shots of auoh «aoTtDsra& 
weight, moving with aninitial Telocity of 1400 feet per second, a t«to ^\a!i^^^ 
haTO naeted with recent triala »t the Washington 'Sters T«zd«** 
02 
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of entering many of the foreign ports, or approaching, if need< 
be, within an CTectiye distance of an enemy's coast ; whereas 
with the light draught of water, and the smaller dimensions of 
shield-shipsi no soch objections present themselyes. For sach 
ships, the existing docks in our Government estabUshments are 
huge enough ; and in time of war those of our merchant-yards 
would be available, if required. 
See the Tables in the Mechaniet^ Magazine, March 6, 1863. 



COST OF SHIPS. 

Ak account has been issued showing the charges for works upon 
'B.er Majesty's ships in the financial year 1861-2. The sum of 
618,8292. was expended in building vessels in the dockyards, and 
982,8232. in building by contract or purchasing; also 868,2922. 
upon ships commenced as wooden ships but converted into iron- 
ctued vessels while building, and 118,4802. upon ships launched 
as sailing ships and subsequently converted into screw steamships. 
Thesumof 1,003,0472. was expended in fitting out or refitting 
steam vessels and in repairs and maintenance ; also 183,8952. in 
fitUng out, refitting, repairing, and maintaining steam vessels per* 
manently employed as troop, store, or surveying vessels, tenders, 
yachts, &c., and 63,8982. for sailing vessels. 69,1682. was laid 
out in the building and maintenance of yard craft, steam-tugs, &c., 
and 9,6422. in fitting and maintaining hulks. Details are given 
for each ship. The Accountant-General proposes to submit a 
further account for the same year, showing the cost of manufac- 
turing and repairing articles of store in the several workshops and 
factories in the dockyards ; and to supply before the close of the 
Session an account showing the value of the stock in hand in each 
dockyard on the Slst March, 1863. 

STEEL I<OB SmPBUILDIKO. 

Messrs. Jones, Queooan, and Co., of Liverpool, have built 
two huge ships of steel— one a sailing ship, named the Formby, of 
1271 tons tonnage, built for the Eiut India tiade; the other a 
paddlewheel steamer named the JTope, of 1492 tons. At a 
d^jedner which took place after the launch, Mr. Jones made some 
remarks on these vessels. He said that steel is much stronger 
than iron, weight for weight, and consequently in. shipbuil<mig 
that equal strength can be given with less weight of steel than 
of iron. The strain resisted by iron-built ships luid been found to 
be from 19 to 20 tons per square inch, while the resistance of steel 
is found to range from 42 to 48, giving a mean of 45 tons for steel, 
or considerably more than double that of iron. Keeping these 
results in view, the Fortnhy^ a vessel built of steel, required 500 
ions of material in her hull, while a similar ship made of iron 
would have required 800 tons. The difference in weight of hull 
would cause a difference of nearly two feet in displacement in 
Aroar of the steel yessel, requiring also \eBapxoi9«iUin^\iower. In 
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iho ease of Bteamen the advantages were still more obviously in 
frvonr of steel. If the Penia, a steamer of 8600 tons and 900* 
horse power, had been built of steel instead of iron her displace* 
ment would have been diminished about one-sixth, and she would 
have been enabled to carry double her present cargo. Mr. Beed, 
the Chief Constructor in the Boyal Navy, who was present, said 
he should watch with great interest the career of the two ships 
which had just been launched. He remarked that merchant ships 
can be built to test a principle when war ships cannot, as the 
ormer can be examined and repaired annually, while the latter 
are sent abroad for periods of three or four years. He nerfeotly 
agreed with what had been said of the importance of steel for the 
oonstruction of small ships, and stated that the Qovemment took 
great interest in the question of employmg steel as a material for 
shipbuilding. — THma, 

niFBEONABLE BHIPa-Or-WAB. 

Mr. W. W. Wabben proposes to construct ships-of-war which 
shall be impreffnable, and capable of discharging their guns uader 
the water-levd. 

**! prefer," writes Mr. Warren, *'ooii8tractin{|[ the oentre portion of the 
▼easel of roUed wroas^t.iron donble'flanged vertaoal ribs, from 12 to 18 in. 
wide, and firom 2 to 4in. thidk. firmfy riveted and bolted toeether, or of ande or 
T lion, soliditj andstifOiese being the great object, onudiioh are placed the 
varkms layers of malleable metals, taking care to stop all chemioal 
er galvanio action bj means of bitominoiu composition mixed with hair ; and 
were it not for the cost, I wonld prefer nsins the finest copper-plating oi^ 
orar the iron, so as to act only on the principle of a gradual tenacitj of reais- 
tsnoe, therebjr easing and stopping the momentom, and distributing the shock, 
and inos prepare the iron-platmg to flnallj resist, without splitting or destrof- 
ing the jprnbe i or the roof-deck, and sides of centre position of batterj can be 
protected with oak, or other wood, compressed in short lengths, and confined, 
uie eroea-grain of wood being opposed to the action of fire. 

"l^e fore-and-aft and other jwrtions of the battery, not requiring armour* 
plating, to be constructed with wrought-iron ribs, with ah outer skin ovlj, and 
lobe filled in with hezangular or honejcomb compartments, of the maximum 
aiie of shot, made in short lengths, and firmfy riveted and bolted toMtherp 
so tlwt, in case of watw mtering, it is confined to the track of the bau, after 
which it can be easilj stopped, and by an arrangement of valves can be pumped 
out. To wooden-ehips, if annour-plated at all, I would apply the planng 
iM^ thereof, theremr making the external wood act as a buffer or padding. 
The povC-hole £or discharging the submarine gun must be provided with water- 
ti|^ mrtal flap, instantfy dosing after the recoil of pm, the barrel of gnn 
- ^^ I in a itidang.box, with a water-tight box adjoimng for adjusting cap to 
Eb. Tlw pofli-hole to be prorided with a slide valve, as an extra preoau* 
The cap ean be made of anj reasonable length, so as to displaee a 

or vdhima of water, and, if necessarj, a telescope tube can be achusted 

_ J portJioile md elongated by a rack and pinion movement, or an oroinaiy 
miaile-ioading gun can be used, by simj^ly applying a waterproof flexible hose, 
of soflldeiitleiijith to allow of the recoil of gun, and having' movable odhura 
•ttartied to mnuie and port-hole. The hexangular cellular syrtem is not only 
MpaiUa ci diaplaeing and carrying any wei^t of armour-platang, but u 
admimblr adapted for the reconstruction of existing wooden shine, thereby 
making wm s e a w o i th y and imsinkable at a comparative snuiii eipenae, 
viUioat tha n e u ess ity of armour-bating at all, simply by placing the hatch* 
ways to hnrar dedc; and is likewise admirably adaoted for tVie coxM^l?afi^B^oa 
of Efe-bosti^ floating dooiES Ao., on account of it reducitvg Vie xaiwirminTn 
amotmt of aaUMaaliaiiaT ^ ^^ minimma amount of bitamsi datB»f^r 
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Mr. Warren's principle of constraotion seems to be good ; and^ 
in the absence of experiment, it would be premature to pronounce 
an opinion on the probable success with which guns could be dis- 
charged under water. — Meekamc^ Magazine. 

inCW UNSINKABLB IBONOLADS. 

Thb building of the new iron war-frigate BeUerophon, which 
has been commenced at Chatham Dockyard, will inaug^urate a new 
era in iron shipbuilding, the Lords of the Admiralty having £or 
the first time admitted tiie importance of having the vessels of our 
future iron fleet constructed on what is termed the double-bottom 
or unsinkable principle. Unlike a wooden vessel of war, the bot- 
tom of an iron ship is so weak in comparison with its other parts, 
And so liable to injury, that unless the ship is <tivided internally 
into numerous independent compartments or chambers, a compa- 
vatively slight touch of a rock, or other such injury below watery 
would expose her to the risk of almost instant destruction. In 
the new iron- cased ship Bdlerophon^ throughout the entire central 
portion, in which the engines, boilers, magazines, &c., are placed, 
the bottom of the ship ^i^ be double, the inner and outer bottoms 
or hulls being placed from three to four feet apart, in order that 
there may be ample space between for cleaning and painting both 
when desirable. As this space between the two bottoms will 
not be required for use, it will be divided into numerous water- 
tight compartments in the usual manner, and will consequently 
form a series of buoyant cells, any one or more of which may be 
injured without the sea being admitted to the others or to the ship. 
Beyond the central portion of the vessel, at each end, the lower 
deck will be used as an interior bottom, and the space below it 
made available for stowage by means of iron water-tight trunks, 
rising above the water-line. It is this combination of wateiv tight 
trunks with water-tight decks — the former being intended as a 
means for entering below the latter — which constitutes what is 
known as ''Lungleys unsinkable principle," by aid of which not 
only is the division of the vessel into water-tight compartments 
accomplished without obstructing ventilation, but the vertical 
trunks themselves form ventilating apparatus of the best possible 
kind. In addition to what has been already described, the BdU* 
rophan will be constructed with water-tight internal walls, com- 
pleting the double bottom, and thus will, in fact, be made a double 
ship from end to end. — Times. 

BTBEBIlfG SCREW. 

Mb. J. W. CUBTIS, C.E., has invented a Screw which will steer 
as well as propel a vessel. The peculiarity of this screw is, that 
a universal joint is placed within the hollow boss of the screw, 
which is thereby connected with the main shaft, the centra of 
gravity of the scrow and the centre line of the rudder intersecting 
the centre line of the nuun shaft, so that the entire weight of the 
^sarew. is borne by the shaft ; and by meana ot i^ tsai ox vgivudle to 
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tbe aerew |nrojeetiiig from the boM working in the radder, or an 
iron oarrier in lieu of radder, whatever may be the movement of 
the tiller or whed, it oommonieates an equal movement to the 
eorew, which beoomes not only the propelling bat alao the guiding 
power of the ship, as before moitioned. 

Her Majesty's gon-boat Chargtr^ of 60-horBe power, having 
been fitted, by Messrs. Tonng and Magnay, of Limehouse, wilh 
one of those screws, several experiments were performed to test 
iJie power of the screw in twistmg the vessel intQ every imaginable 
position, the result bdng highly satisfactory, and demonstrating 
that it is no longer needful to apply double screws, hydraulio 
steering apparatus, or to add any other extra complications to the 
WMchTnery pf a steamer, when by a wave of her own screw, her 
motion can be directed and controlled at wilL Bevolving turrets 
will become obsolete if our present colossal screw line-of-battle 
ships can, by the a,pplication of this original contrivance, be made to 
revolve upon their centres^ and deliver their entire broadsides alter- 
natdy, as fisurt as the g^nns can be loaded, and in as short a time 
s» the cumbersome turret, with its single gun, can be revolved 
and trained to the required position. The invention appears to 
iiave attracted the serious attention of tbe Admiralty, as is evi- 
•denoed by the grant of the gun-boat for the experiment. ^Admiral 
Belcher, who witnessed the trial in the Tluimes, expressed his 
satisfaction at the prospect of one of the great questions of the 
day being solved in so simple a manner, and appeared highly 
pleased at the result of the experiment.— /Uw^ratec^ London, 



•JonrrxD btbau-ships. 
The OMMiector, Jmnted Steam-ship, is stated to possess great 
advantages for coasting and inland traffic purposes over the ordi- 
nary screw steamers. Except her great length and narrowness, 
there is nothing very peculiar in her outward aspect, but the 
singular extremes of these dimensions, in a vessel of such light 
draught, at once attract attention. Still more curious, however, 
as her appearance when the swell of a river steamer reaches her, 
when the joints come into action and the whole of the long hull 
undulates in a snaky sort of fashion, so unlike the steady rise and 
{ftU of common ships that, at the first glance, the Connector, as 
the ship is called, seems coming to pieces. She seems, in truth, 
:as if her back was broken in many places, which is actually the 
-fact^ though, in the case of this small steamer, the divisions in 
her length are the new principles of construction, the advantages 
•of which she is built to illustrate and, as her builders hope^ 
cievelope. The theory of the CwfnMUir steam-vessel is borrowed 
from the idea of an ordinary train, with the engine or motive 
power distinct from the rest of the sections of the ship, and ca- 
-pable of being attached to any number of porlioua oi ^i)^<^ ^^aa^^t 
Jointft 32e steamer is biiiit in four joints, eftcb. -^omV. \^\si%«» 
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perfect wtoughi-iron portion of the CowMctoi't hull, and cupabld 
of beiDg fitt^ to or disconnected from the rest of the ship with 
•the most perfect ease, and in the space of a few seconds almost. 
Eyeiy section has a rough sort of bow and stem of its own, so aa 
to enable it when detached to be moved by sails easily in the water, 
all except the last section or joint, which, as containing the motiye 
power, the engine and screw, is of course properly shaped. Aa 
regards the stem, though the bows are the same as the other 
joints, the joints themselves by which the dififerent parts are bolted 
together are very powerful, and move easily, allowing the dififerent 
flections to rise and fall with the slightest motion of the water. 
The inventor of this singular vessel is of opinion that a proper 
connector ship should consist of in all 10 parts, nine for cargo and 
one for motive poweFj the latter always to be at sea with three 
sections filled with cargo, — three sections, in fact, being filled with 
cargo and three discharging, so that the steam-power section itself 
ncM never be idle. According to this theory, it is contended that 
the capital sunk in the cost of steam machinery need never be in 
a manner useless while the vessel is waiting to receive her caigo. 
But the chief cost of steam power for vessels is the fuel and tiie 
wear and tear of engines,, neither, of which would be in the 
least degree diminished by keeping the machinery constantly going* 
---Time*. 

TSTBW WAB VESSEL. 

A KEW war vessel is in course of construction at Cincinnati. 
Hiis strange craft is known as " Elliott's War Turtle." It ii» 
shaped like a large punch-bowl, with the propeller in the fohn of 
a turbine- wheel, placed at the' bottom, and so arranged as to take 
water in through eight radial tubes, which may be opened or 
closed by valves, the said tubes connecting with the propeller and 
outer e(ige or hull of the vessel. The propeller passes the water 
downward from its cylinder and revolves always in the same 
direction, and when the vessel is to be moved forward in any 
direction one or more of the valves is opened, thereby relieving 
the pressure on that side, while the pressure still remdns on the 
opposite side to propel the vessel. The turret is very similar in 
appearance to those on the Monitors, but is built fixedly and firmly 
on the top of the vessel, and lined inside with heavy timber. It 
revolves with the boat by the action of the water upon the ruddera 
placed in the mouth of the radial tubes. It mounts four guns. — 
New York World. 



COLOSSAL FBENCH FRIGATE. 

A COLOSSAL iron-coated steam frigate, called the Numaneia, has 
been launched at La Seyne, near Toulon. This leviathan is an iron 
frigate completely plated over a teak sheathing, and carries 40 
guns of the laigest calibre in a covered battery, besides some 
pieces en barbette on her upper deck. She is to be rigged as a 
aAiUagMgate, And ber masto, of a aVngle igieoe, w«c« VMEOughtiromk 
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the forarts of GaHfoniU. Her eDgines are nominally of 1000- 
hone powwy but the power may be increased to 4000-hor8e8. 
Her Goal-banken oontatn 1000 tona, and her orew will ooniiBt of 
700 men. Her length on the deck is 288 ft., her breadth 52 ft., 
her draogfat of water 28 ft. She is supposed to be the laigest 
inm-ooated frigate afloat. Her iron plates are IS centimetres 
thick, and weigh 1,800,000 kilogrammes. Her armour has been 
tried against the heaviest shot, and is supposed to be bullet proofl 
Notwithstanding her great weight, which exceeds 7500 tons, it is 
expected that this frigate^ill possess extraordinaiy speed and 
great frunlity of manoeuyring, in consequence of the immense 
power of her screw, as well as from her admirable lines. The 
Nwnaneia was only sixteen months on the 8tocks.-^ifMA(miei^ 



IBOgrOLABB ON THE MEBSXT. 

. Two ironH&d yessels, £1 Touuoan and El Mounamrj built by 
Messrs. Laird, it was suspected for the Confederate Government, 
bn^ undoubtedly, on French account, are described as two of the 
meet formidable frigates afloat They are 280 ft. over all, 42 ft. 
beam, with 19 ft. 6 m. depth of hold ; tonnage, 1850 o.m. ; horse 
power, 850. They will combine speed with ^ood seagoing qualities, 
^ey are very flat-bottomed, with exceedingly fine ends, and will sit 
low in the water. Their draught when loMled will be about 15 ft. ; 
estimated speed, 11 knots, llie stem is so formed that the vessel 
may be used as a ram, and the stem, which overhangs, affords pro* 
tection to the screw and rudder from shot or collisions. The rig is- 
that of a bark, the masts, which are telescopic, and the lower yiwis, 
being of iron. The armour- plating on the sides of the vessel is 
4i inches thick amidships, and rather less at the ends. The plates, 
this joining of which t<^ether is imperceptible, are fitted into a 
teak backing of great strength. The deck is of 5in. teak, pro- 
tected with iron. The bulwarks let down in case of action, in^ 
order to allow the turret guns to fire over them. They have two 
cjiindrical turrets on Captain Coles*8 principle— one before and the 
other abaft the engine-room, heavily plated. These turrets are 
made for two guns each. The pilot-house is formed of teak and* 
iron. At either end of the vessel are raised decks, which afford 
eouellent accommodation for the officers and crew. In the captain's 
cabin provision is made for two heavy stem guns, and heavy guns- 
can be trained from the forecastle deck. These vessels have 
capacity icft 800 tons of coal. All the machinery is below the 
water-line. 



THE GBBAT EABTEBIT STEAM-SHIP. 

The unpn^table results of the strong exertions of the Great 
Ship Company are thus stated in a late Keport of the Directors. 
While the number of passengers conveyed acroaa \.\i^ K^Ti>A^ 
tMbShltB m^tiB&cUaj progreaa^ the earnings from t^\B «a^^«a^ 
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from the freight hare been materially reduced by the Bevere com- 
petition between the two great rival companies that has been 
•carried on throughout the season, as will be seen in the following 
iable, from which we have merely struck out the shillings and 
pence : — 



^">«*«jj^y*«e> 


Number of 
Fassengew. 


Actual receipts 
of freight and 

eachToyage. 


Beeeipts w freigiit 

astl^rr^uldhavi 
been at rates of 
August, 1862. 


Out. 


Home. 


May 

^une... „. ... 
August 


664 
1033 
1139 


388 
323 
248 


£14,312 
11,810 
11,186 


£17,900 
20,685 




£37,308 


£67,223 



The report especially alludes to the accident off Montank Point, 
to which the present unfortunate state of affiiirs is chiefly attri- 
butable, from the delay and heavy expenses attending the repairs, 
Hie hurricane with which the ship had to contend on her last 
outward passage to New York was the subject of much comment 
by some of the passengers, who appear to have been more 
^-frightened than hurt It is also specially stated that^ although 
ehe laboured considerably in consequence of the partial disable- 
ment of her paddle-wheeds in the earlier part of tiie passage, no 
injury resulted to her hull or machinery, nor is the slightest 
symptom of straining observable in any part of the vessel. From 
the accounts, it appears that the expenses of the €h*ecU Eattem 
during the past season were about 20,0002. in excess of her 
•^earnings, and, by a curious coincidence, is the difference between 
what the ship earned in her three voyages this year at the reduced 
rates, and what she would have earned imder those of last 
year. 

THE WABBIOB IBON FBIGATE. 

In November last, this noble iron frigate, 40, Oapt. Arthur C. 
dochrane, C.B., was inspected, when the following was stated to 
he the condition of her hull and machinery : — 

Every part of the structure— frame, fasteoizigs, and platan j;— has been fbund 
in the most perfect condition ; even the sleepers on which rest the huge 
boilers and maohineiy bear about them the same appearance of massive 
strength and solidity as on the day they received the first portion of their 
weights, and it is bdieved they have not moved a hair's breadth from the 
line of their original position. The whole structure of the hull is thus, as flir 
;a8 can be reasonably asserted under the unavoidable circumstances of a partial 
insjDcction, as sound as on the day the vessel was first sent afloat from her 
builder's yard. From published reports, the public know that the Warrior 
-has seen a good deal ojfrough weather since she has been commissioned ; and 
indeed, as an example of the kind of weather she has at times had to contend 
with, it may be mentioned that on one occasion she took a sea on board of 
such volume, that the stokehole itself was swamped, every gauoe-glass in 
JSvnt of the boUen broken, and the whole place filled with steam, not ashes , 
sad water, Ji(.&Mbeen tbeeareof the Aflbinixailfey to qS&jme VI^Wo^ 
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oweftilhr beUm as on deek, and in the midit of the ooliftiikm ooouioned by 
fhifl sadden inyasion of sea-wftter the men were kept iteedilj to their worl^ 
end ttie ship continnedher progrem without eoheok. The present state of the 
IFarrior't boll, therefore, showinff as it does, saeh unequalled exoellenoe of 
material and workmanshm, most be a matter of neat pnde and grafifloation 
to both the Admiralty and the Thames Ironiroru Company. Smoe coming 
into haxboor ererj bearing of engine, shaft, and screw, has been most minutely 
and carefollj examined, and not a defect of any kind, however slight, has been 
found to exist. On the contrary, these parts are more perfect, perhaps, than 
when the engines were first put together, for whaterer of roughness or uneren* 
sees might naTC existed then, has now been worn down to a polished smooth- 
ness, and friction has been reduced to the minimum point. With reference 
to TradiseU's osone gas, now in use in the engine-room and 8orew.aIley of the 
Warrior, the gas bemg 28 times heavier than common air. a current of air 
becomes necessary to cany it to the burner. This is obtamed by a double 
India-rubber bellows or blower, worked bv a weight and geared wheels, which 
carries a current of air equal to 13'J0 cubic feet per hour, or 148 cubic feet in 
12 hours, absorbing 307*409 cubic inches of oxone—equal to 1*102 gallons for 
16 lu^hts for 12 hours— each light being equal to tnat of three composite 
eandles at eight to the pound. The cost of lighting the engine-room and 
aorew-aUey with 16 of the oione lights for 12 hours is ^. 6d., against 16s. 4d. 
for S3 oil and candle lamps, the osone gas giving 11 per cent, more light* 
With regard to the Warriot'9 general efficiency as a man-of-war, there can 
be no doubt that she holds now, as she has held from the first hour of her 
laondi, the foremost ]^aoe in our navv. Her acknowledged faults consist in 
her exteeme lengfJi, great draught of water, and deficiency in turning power, 
fimlts which certsinly render her services unavailable in narrow or snallow 
waters. Her pre-eminent virtue eonsists in her speed, at present unparalleled 
hr any sfaip-o^war afloat. The Dtfene^ and RuinaneeciBM are more manage- 
aoia nndnr steam in an^ confined space, but they do not possess anything iSce 
the apeed of the Wamor, and therefore their favourable points are nulhfled. 
The main^deck guns of the Warrior are undoubtedly as heavy as can be 
worked in a seaway on the broadside of our present iron-clads, and they can 
infliot no great injury during a naval action on the plates of a sUp dothed with 
64n. armour. These foots speak strong^ for the introduction of a more ^ower^ 
frd gun into the navy— one, in fact, which shall crush an enemy's plate, in lieu 
off making as the 68-pounder does, simply an indentation of about an inch and 
s quarter in diameter. 

We beUeve that at thepresent moment our Admiralty is engaged, 
on the designs of Mr. Reed, in the oonstruction of a vessel wCich 
is expected, with a fifth of the Warrior* s tonnage, to carry the 
fhll thickness of the Warrior^ t armour, and to solve the problem 
of an effective iron-cased ship which shall be neither immoderately 
iai^ nor immoderately expensive. 



««THE valiant" IBON-CLAD. 

This important addition to our iron-clad fleet, constructed by the 
Thames Shipbuilding Company, was launched in October last. 
The VdliaiU is one of quite a new class of iron frigates — ^a con- 
iieoting link, so to speak, between the Wtirrior and the vessels of 
the I^ence and Itenttance class. Her length over all is 280 ft., 
iier extreme breadth 56 ft., and her depth, from her spar-deck 
•39 ft. Her armament of 34 guns will be distributed as foUows : 
--X)n the main deck twenty-four 68-pounders, 95 cwt. smooth- 
bore- gmis^ and six 110-pounder Armstrong guns ; and on thft 
upper deck foor llO-pounder Armstrong guns, ^\dc\i ^nSL ^o^ tea- 
iumd£tmi tiie Bojtii AiveoaL 
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Her bows, without haying a regular beak to be used as a Ax^* 
are still sufficiently projecting beneath the water-line to enable 
her, if she got a chance of striking an enemy, to inflict feaifnl 
mischief, witiiout in the least risking the safety of her own hull. 
She is a sister ship to the Hector, which was launched from th& 
Clyde at the close of last year. In the construction of the huU 
the principle is the same as that of all the iron frigates — that i» 
to say, the Valiant, within her armour of teak and iron, is a perfect 
web of wrought-iron ribs and longitudinal girders. Like the new 
frigates, however, she is to be plated from stem to stem in armour, 
the stem being almost as fine as her bows, and with an additional 
plating of iron over her outer stempost and ruddex^head. About 
eighty feet from the bows inboard she is fitted with a semicircular 
shield, which extends from one side of the vessel to the other, and 
rises frt>m the main deck to the level of her bulwarks on the spar- 
deck. This is coated with 4^in. armour-plates, and lined with 
teak^as with the broadside. On the main deck it is closed ; but on 
the upper deck it is pieced for two of the heaviest guns, for use 
in chasing an enemy, or when bearing down on one to strike her 
as a ram. Her armour-plates are manufiictured at Messrs. Brown'a 
works, Sheffield. 

The Valiant will be fitted with horizontal engines, of SOO-horse 
power, by Messrs. Maudslay, Sons, and Field. The two-bladed 
screw propeller is 20 ft. in diameter, and is constracted with a 
variable pitch. When in full power, it is anticipated that the 
engines will work about sixty revolutions in the minute. There- 
are six boilers, three on each isdde, the stoking-room being between 
them ; and the ship is also fitted with a pair of auxiUaiy engine^ 
of the aggregate power of forty horses. 



THE riBST STBAH-BOAT IN ENGLISH WATEBS. 

{To the Editwr.) 

Inreronrffill, New Zeaknd, 
Oct. 9, 1863. 

In the Year'Bodk of Facta for 1863 is an extract from the Jhmr 
barton Herald, relative to the first steam-boat on English waterSr 
which is alleged to be the Margery, Allow me to say, asone- 
who has carefully investigated the subject, that this is incorrect^ 
as I shall presentiy show. George Dodd (son of Balph Dodd, »• 
well-known and enterprising engrineer), frt>m 1814 to 1828 haA 
perhaps more to do with establislung steam-boats on the Thames, 
than any other individual. He it was who started the Bichiaumi 
packet, in 1814, of 60 tons, and 14 h.p., between Bichmond 
and London, which was the first steam-boat that^ at all events^ 
succeeded in plying for hire on the Thames ; for it was tr«nendons> 
uphill work contending against the Watermen*s Company, who- 
for a long while succeeded in preventing any steam-boat ^ 
for hire, unleea navigated by free watormsiu TIa *** * 
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hmmver^ wm not t}i«fint8te«ner Men on theThamef. Sir Maro 
Brnnely as may be seen in hie life by Beamish, preTionsly made a 
voyage to Maigate in a boat of his own, propelled by i» double- 
aoting engine^ and met with mnoh opposition and abuse, the 
landlord of the hotel where he stopped, actually refusing him a 
bed. In 1813, according to Stuart, in hu Hittory of ike SUam- 
engine, a Mr. Dawson, an Irishman* and Mr. Laurence, of 
IBzistoly attempted to run steamers on the Thames, but succumbed 
to the opposition of the Thames watermen. The Margery com- 
menced running in 1815, and only ran for a short time. She was 
constantly brewn^ down ; and on reference to a work of Dodd, 
pnbUshed in 1818, it .will be seen that the Margery was sold to 
the French Goyemment. Dodd, in 1815, went to Glasgow, pur- 
chased a steam-boat called the Argyle, renamed her the Thametj 
and navigated her all the way from the Clyde to the Thames, 
calling at Dublin and Mllford. This was the most wondrous feat 
of the day. Saxubl Dabton. 



TUBBBT 8HIPB-0F-WAB. 

Thi Boyai Sovereign is now being converted into a turret-ship 
at Portsmouth Dockyard, which induces us to detail the ma- 
chineiy of her tarrets ; and also to five a general idea of their 
oonstmction witii their frame of T-SQ&P^ iron ribs projecting 
from the inner skin, and filled in with teak, the iron lattice-work 
outside both, embraced in its turn by the teak cushion on which 
rest the 5)in. armour-plates. 

He Boyal Sovereign is being fitted with four turrets, the one 
forward bdng the U^gest of the four, and intended to carry two 
SOO-poundOT smooth-bore guns ; while the three others will be of 
less diameter, and will carry only one gun each of the same 
calibre. From the inner skin of the turret, formed of ^-inch 
Wler plate, project outwards iron ribs T->hap^> 10 inches in 
length «m1 20 inches apart, the spaces between these ribs being 
filM in solid with teak. Bound the outer circumference of this 
combination of teak and iron ribs, is a crossed trellis-work of 
j-ineh iron, and on this trellis-work, and through all and outside 
aU is bolted 8 inches of solid teak. Bound the outer surface of 
the turret on the 8-inoh teak cushioning are laid the solid 54-inch 
rolled armour-plates, bent, immediately on leaving the rolls, to 
the required segments of a circle, at the Farkgate Works, York- 
shire. In the immediate front of the turret or vicinity of the two 
ports^ however, the resisting power of the 5jf-inch armour-plate 
is farther supplemented by a 4i-inoh rolled plate, so that in the 
section of the turret^s entire circumference which will be exposed 
to the i^ot of an enemy, the defensive powers of the turret will 
eonsist oS, from outwards, lOi inches of iron, 34 inches of teak, 
S inches of ]-inch iron trellis-work, 10-inch iron T-nluiped ribs 
£lled in with teak, and the inner iron skin. The oxi^t c»x^<&xjl 
anaonr^plateir is bolted, or "married,** as we boVieveV^xaXA^^* 
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caUy ezpressdcl, round the turret's upper rim^ to a massiye iroo 
ring 19 feet in diameter, 14-inch by 2-inch iron, and wdghing 
2 tons 9 cwt. This part ef the turret's defence will extend to just 
beneath the upper deck, but is strengthened and protected by a 
massive iron rim, wrought in sections, and riveted together in the 
strongest possible manner; the armouivcoyered portion of the 
turret projecting above the upper deck and, with the rim, being 
together in shape exactly like a broad-brimmed poaohman's hat 
of the olden times. The turret itself, of course, rests with the guns 
and their carriages upon a massive circular platform or turn-table^ 
the outer rim of which is fitted with a nng-road of stout iron 
teeth, by applying to which a cogwheel, worked by a winch by 
either eight or less men at the handles, as may be required, the 
turret is made to revolve upon the machinery below. During a 
visit of the Admiralty to Portsmouth, the foremost turret, com- 
plete in all respects except its arraour-plating, which, however, 
was represented in weight by its equivalent in pigs of iron 
ballast, revolved in a complete circle in 4 min. 40 sec. with eight 
men at the winch handles ; and in the presence of Mr. Beed, 
Chief Constructor of the Navy, a quarter circle was turned a^d 
back again the same distance in one minute. Subsequently, how- 
ever, with eight men at the winch handles, it turned a quarter 
circle in 23 sec., or a complete circle in 1 min. 82 sec., thus 
enabling the two guns in the turret to be brought to bear fi*om 
one broadside to the other in 46 seconds. 

The JtoycU Sovereign' $ turret ** machinery,*' witii the bed upon 
which it rests, we will now endeavour to describe, preminn^ 
that the diameter of the turret is less than that of the turn- 
table or the machinery upon which the turn-table revolves. 
Level with the ship's lower deck, or, as it now must be, her 
main and lower deck both, upon upright timbers, from the 
ship's keelson, are laid logs of teak about 20 inches square^ and 
extending over a space of nearly 80 feet in circumference. On 
these square timbers has been constructed the bed proper which 
supports the turret, turn-table, and machinery. It is in ap- 
pearance a gigantic cartwheel, 26 ft. in diameter, the nave 
and periphery being constructed of English and American oak, 
the periphery entirely of banded strips of American, and the 
spokes of English oak. The periphery of the wheel measures 
24 in. by 12 in., and the spokes each 18 in. by 12 in., all fitted 
with the nicest accuracy and bolted down immovably to the 
square logs of timber resting on the uprights underneath. The 
axle to &is monster wheel exists in the iron cylinder, which 
will give entrance to the magazine below from the turn-table^ and 
which, 26 in. in diameter, 7ft. 6 in. in length, and 8 tons each 
in weight, are fixed upright through the centre of the wheel's 
nave ; two cast-iron collars^ each 6 ft. in outer diameter, and each 
some hundredweight, being fixed, one on the upper and the 
other on the under side of the deck, and securing the axle 
<3>r cylinder thus in its position immovabVd «a «i tock* The 
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upper paii of iliis cylinder, therefore^ projects npwardf of 2 ft. 
nom the whed's nave^ and becomes the pivot upon and round 
which the turn-table and turret revolve. From a brass odHar 
which encircles this cylinder, next the nave of the wheel, radiate 
outward 24 iron rods, on the outer ends of which are fixed 24 
beveled iron wheels, 18in. in diameter and 19in. broad, and whidi« 
set in a double circular iron framing, work round a metal roadway 
laid on the perii^enr of the wheel, a second brass collar round the 
cylinder bemg fitted with a set of small brass beveled wheels, the 
turn-table thus fitting over and round the cylinder or axis, and 
resting with its inner circumference on the small brass rollers 
which encircle the cylinder, and its outer circumference upon th» 
24 beveled wheals which work upon the iron roadway laid upon 
the peripheiy of the wheeL Every part connected witii the iron- 
work of the turret, executed under the superintendence of Mr. 
Jl, Murray, Chief Engineer to the Admiralty at Portsmouth, i» 
Teiy massive in its character, and is beautifully finished, and* so> 
fax as any judgment may be formed at present, there is nothinff to- 
SDggest the slu^test fear of the Boyal Sovereign* s turrets revolvmg 
mSy under the heaviest storm of shot that can be brought to> 
bear upon them, or under circumstances*of the greatest possible 
inclination whidi may be given to the ship's deci in the roll and 
tumble of a channel sea. 

The side armour of the ship, 5}ui. plates, firom the Atlas Works^ 
Sheffield, is supported behind by 3ft. of solid timber, which is 
strengthened and supported in its turn by alternate wood and 
zoQed iron beams, placed at one-half the usual distance apart, to 
each of which iron knees of great weight are attached, and by 
the cress diagonal iron banding over the inner skin of the ship. 

The alternate wood and iron beams are covered with 1 in. iron 
pbtes;, all of which at their butts and edges are riveted together 
with 4 in. straps of 1 in. iron. Stringer plates also run fore and 
aft this iron deck. Over all this iron is now being fixed the upper 
deck proper of the ship^ which consists of 6-in. oak plank, and 
over a certain dreumference of this oak planking, in the unmediat» 
ynmmty of each turret^ will be fixed the ring of tapered armour 
plating, which will form the glacis of each turret at its base. The 
ship, owing to the fact of her having been converted from a 
Symondite three-decker, will necessarily draw too much water to 
mancBuvre close in with the shore in shallow waters, but she will 
doubtless be, when completed (if armed with guns equivalent in 
their power to the American Monitors), the most formidable ship- 
of-war in the English navy, whether for purposes of offence or 
defenee, 

. Such is the Eoyal Sovereign, the first of England's turret ships, 
a vessel that, if armed with weapons of offence equal to her defen- 
nve powers, may stand a favourable comparison with the best of 
the American Monitors. When completed and ready for service,. 
however, it might be a wise act to take her outside t\x<ft "^V^^N^v 
and give each of her turrets a concentrated \>roadJiAdA ol ^V 
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pounden from a steam-frigate going past at full speed. Such aH 
experiment^ startling as it may seem at first sight, would most 
probably save the country some millions sterling during the next 
few years, whether the JRoyal Sovereign proves to be a successful 
or imsuccessful experiment as our first turret ship. We^ howeveri 
believe she will prove the former. 

The Royal Sovereign is destined to be an experimental ship in 
more ways than one, as in her will be tested for the first time the 
merits of a newly patented system of self-acting ship ventilation 
invented by Dr. Edmonds, sta^-surgeon on board Her Majesty's ship 
Victory, which professes not only to furnish an ample supply of 
pure hesh ur to the crew, but also to effect the very importont 
object of preserving the ship's timbers from decay or dry-rot, by 
creating a constant circulation of air throughout the framework of 
the ship. This is effected by converting the timber spaces from 
the keel upward, between the " ribs," so to speak, of the ship into 
draught channels leading into a tunnel- shaft fore and aft on each 
iside of the ship*s berthing deck, which communicates by cross 
shaftings with the funnel, the draught of the funnel fumishmg the 
motive power for the suction of a continuous current of air upwards 
through the ship's timbers, and carrying off the foul air and gases 
from the ship's hold and bilges without tainting the air the crew 
breathe on the berth deck. — Abridged from the Times, 
« Hie Rolf Krdke, built by Napier and Son, for the Royal Danish 
liavy, is of peculiar construction, being low in the water and of 
considerably greater breadth than is usual for vessels of her length. 
She has been built from plans approved by Captain Coles, the in- 
ventor of the cupola war-ship. Her length is 185 ft., breadth S3 
ft, depth m ft., tonnage 1246 tons. Her engines are of 240 
horse-power. She is only some 5 ft. above the water-line, with 
bulwarks to fold down in action, and she displays two revolving 
cupolas rising 4^ ft. above the deck, and 21 ft. in diameter. She 
is armour-plated from stem to stem, the plates being 44 in. iu 
thickness, and increasing to 7| in. at the port-holes, with the addi- 
tion of 9 in. of teak lining inside. Her armament will be four 68- 
pounders — ^two in each tower, worked from the inside. The deck 
is entirely clear of obstruction, excepting the funnel and a small 
fixed tower aft for steering the vessel ; in fact, the whole work is 
done under cover of armour-plates, and she appears as one piece of 
solid iron from stem to stem. 



IBON-OLAD FBIOATES. 

The various iron-clad frigates must apparently differ not less 
in speed than in size, not less in outward form than in the thick- 
ness of their armour- plating. Though all have the same object in 
view, nearly every one is built on a different plan. According to 
Mr. Heed's theory, the size of the class of Warriors at present 
afloat is a radical and dangerous error, and the Admiralty reply to 
tJ^ by bailding still l&rger ones, but leave themselves a loophole 
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of escape by at the same time oonstructing one oT Mr. !Reed*s 
ate and plan, which is utterly opposed to their own. The expe- 
risDoe of La Oloire and the wcxKlen armour- pUted ships of the 
Prendli navy is considered by scientific men both here and there 
to be oondosiye against that method of construction. So we are 
building them rather extensively, though the trip of the Prince 
Oomort points ominously to the result we may expect Captain 
Ooles says virtually tliat all but cupola ships are wrong; and 
that his will knock Mr. Bead's " into a cocked hat.^ So 
•ciqK>la ships are being built also. Now it is being said that the 
iron-dads built by Mr. Laird in the Mersey — vessels of only 1800 
tons, but carrying 4-in. armour-plates — are the real things, after 
aD, and that their form and build are the models which the Ad- 
miralty ought to adopt if they hope to prosper. Here, therefore, 
we have clearly six systems, with scarcely any single point of re- 
semblance between the competitors, beyond that each agrees to 
deciy the other as a costly and almost worthless sham. Of the 
MinottMr, the Northuniberlandf and the Agincourt, the Minotaur 
has been launched, and, with the Northumberland^ is described as 
by fiur the strongest wrought-iron fabrics that have ever been 
rireted together since wrought iron was first used by man. It 
is unnecessary to recapitulate in all their technical detul of ribs 
and girders the manner in which the Minotaur is welded into one 
piece from end to end. She is the first launched of the new class 
of WarrioTB — 44 in. of iron and 18 in. of teak ; the Minotaur and 
Northumberland class are 5^ in. of iron and 9 in. of teak. The 
reduction of the timber and increase of the iron were at the time 
rather hastily made, and against the advice of many competent to 
give a judgment on such matters. Since then, however, it has 
been shown that the thickness of the backing to the armour-plates 
is to the full as important as the thickness of the armour-plates 
themselves, and the Minotaw target tried at Shoeburyness failed, 
to say the least, to realize the expectations which were formed of 
its powers of resistance. Opposed to a vessel of the Minotaur 
clan, Big WUl, it is now evident, would have no difficulty in sink- 
ing it with a couple of shots. In size and estimated speed, how- 
evor, the new class frigates are an improvement on the old. They 
are 20 feet longer than the Wourrior, and will have engines of 100 
nominal horse-power greater. 



OIOANTIO SHEEBS. 

These monster iron sheers have been erected in the Southamp- 
ton Docks, under contract, by Messrs. Bay and Co., of the Northam 
iron works. They are of the following dimensions : — Length of 
the front legs, 110 ft. ; length of the back leg, 140 ft. ; power of 
the engine to work them, 20-horse power ; proof strains to be 100 
tons Tertical lift, and 80 tons with an overhang of ^5 it. ixoxD. \^« 
dodk wall The whole oftbia work has been aucceaaiMW^ caxfv^^ 
«ii# under the Buperiatendence of Mr. Alfred GVlea, tYieTKy^Cjom- 
D 
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panVs en^eer. - The enormous bnndles of rail iron, forming t&» 
testmg weight of 100 tons, were raised from the railway trucks, 
which run under the sheers, and deposited on the quay ; after 
which 80 tons were lifted and run out 85 ft from the dock wall, 
and brought back again in a remarkably quick and satis&ototy 
manner. This is effected by an improvement introduced by Mr» 
Thomas Summers, of the above-named works, in the construotio& 
of sheer-legs, which renders them simpler and easier to work than 
those on the ordinary plan. In the new sheers the back leg is 
made to act both as a prop and a guy to the front legs, and its 
bottom end slides in an iron groove strongly bolted to its founda- 
tion. The movement of the back leg along this groove is effected 
by a powerful wrought-iron screw, 43 ft. long and 8 in. diameter, 
and worked by the same steam-engine as is used to woiIl the hoist- 
ing gear. The length of the groove is 48 ft., and the sheers are 
run either in or out in about four minutes. The rate of hoisting 
for weights up to twenty tons is about 12 ft. per minute, and ft^ 
heavier weights a more powerful purchase is used, giving a rate of 
from four to six feet per minute. It is believed Uiat no direct lift 
of 100 tons has ever been made before by one i^paratus. — Times^ 



OHABINO-OBOBS BAILWAT BRIDGE. 

This novel railway construction has been described to the Insti* 
tution of Civil Engineers by Mr. Harrison Hay ter. 

It was stated that the bridge consisted of nine spans, — six of 
154 ft. and three of 100 ft. — the centre opening of the Hunger- 
ford Suspension-bridge having been divided into four spans each 
of 154 ft., that on the Surrey side into two spans also of 154 ft 
each, and the opening on the Middlesex side into three spans each 
of 100 ft. — the superstructure over the latter being fan-shaped* 
The width of the river, at the side of the bridge, was 1350 It 
The greatest depth of water between the two brick piers of the 
original bridge was 18 ft. below low-water spring tides, and the 
average depui was about 9 ft. ; the rise of spring tides beiog 
171 ^^' '^^^ ^0^6^ of ^^^ ^^ ^'^ ^^ ^' above Trinity hi^-water 
mark, and there was a clear minimum headway under the bridge 
of 25 ft. above the same datum. 

The superstructure was carried by cylinders sunk into the bed 
of the river, and by the piers and abutments of the suspension- 
bridge, the abutments having been considerably lengthen»i. The 
cylinders, excepting at the frin end, were 14 ft. dmmeter below 
the surface of the ground, and 10 ft. diameter above^ the jonc' 
tion between the two sizes being effected by a conicad length. 
There were four piers formed of these cylinders, each consisting 
of two cylinders, 49 ft. 4 in. apart from centre to centre. They 
were of cast iron, 1| in. in thickness throughout, and the cir- 
cumference was divided into segments, with interior flanges 
round all the edges, through which the segments were bdied 
icgiffiber; and a horizontal interior lib w«a «iio cusi in. the middle 
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•cf MUsh 8e|[meiit. There were thus continuooa ▼eiiioal linee of 
nbs» seciinng a strong columnar arrangement. 

'Che strata through which the cylinders were sunk consisted 
of mud and gravely of varying thicknesses, overlying the London 
day. The sinking was ^o^ed by excavating the material finom 
the inside — at first by divers, but after the London clay was 
naohed and the water was pumped out, in the ordinary way — 
and by weighting the cylinders, to an average load of 150 tons 
eaoh. These cylinders were sunk to depths of 52 ft, 62 ft., and 
in one case to 72 ft., below Trinity high- water maik. They 
were filled with Portland cement concrete up to where the conical 
length commenced, and above with brickwork, set in PorUand 

.oemient mortar, to the underside of the granite bearing blocks, 
which were 2 ft 6 in. in thickness, and projected 1 in. above the 

. top of the cylinders, in order that the weight might not come on 

• the upper edge of the ironwork. With a view of testing the 
■Izength of the foundations, the two cylinders in the pier nearest 
to the Surrey side, after being completed up to the level of high 
water« and filled with concrete and brickwork, were each weighted 
with 700 tons, being about equal to the greatest load they could 
possibly have to sustain, supposing the four lines of rails on the 
bridge to be loaded with locomotive engines. This caused the 
o^dnders to sink permanently 4 inches. To bring the other 
cylinders to a bearings so as to prevent any settlement after the 
completion of the bridge, from tiie weight of the permanent and 
movmg loads, they were each weighted with 450 tons, when it 
waa found that they permanently sank, on an average, 8 in. each. 
Each pair of cylind^ forming a pier was connected together 
tnuiBversely by a wrought-iron box girder, 4ft. deep, which also 
■erved as a cross-girdei* for supporting the roadway. Assuming 
the four lines of way on the bridge to be loaded with locomotive 
engines, the pressure on the base of the cylinders would amount 
to eight tons per square foot, and on the brickwork at the top of 
the oone to about 9 tons per square foot. 

The saperstmcture of each of the 154-feet openings consisted 
of two main girders, to the under-side of which were suspended 
oroes-girdera for carrying the roadway platform. These cross- 
girders extended beyond the main girders, and formed a series of 
oantileveni on the outer sides, for supporting two footpaths, each 

■ 7 feet wide in the clear. The main girders were of wrought-iron,. 
and were not continuous, but extended only over one opening. 
Each girder had to support, inclusive of its own weight, a maxi- 
mum mstributed load of 750 tons. The extreme depth of these> 
girders was 14 feet, and tiie depth between the centres of gravity 
of the top and bottom members was 12 feet 9 inches. The sides. 
of the girders between the bearings were divided into fourteen, 
eqnal parts by a pair of vertical bars, connected to the top and 

■ bottom by pins of puddled steel, 7 inches diameter at the ends of' 

> the girder, decreasing to 5 lucbes diameter at tJbe oeiiXiT^ \ «sAt 
each diviMOB oontainedtk doublo set of two diagOTiA\B cx<MiKKn% ^'ax^ 
d2 
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other. The top and the bottom of these girders were of boiler- 
plate, and consisted of horizontal tables 4 feet and 3 feet wide 
respectively, and of four vertical' ribs, the two outer rows. being 
24 inches deep, and the two inner rows 21 inches deep. The 
aggregate thickness of the plates in the horizontal table <^ the 
top in the centre of the ginler was 3| in., and in the bottom dff 
in., without the angle-irons, and of 4} in. and 4|| in. respectivtcfy 
with the angle-irons, but exclusive of the angle-iron coven. It 
was arranged that, with the greatest load, the maximum stnuM 
should not exceed 4 tons per square inch in compression, and 5 
tons per square inch in extension. All the rivet-holee were 
drilled by machines capable of drilling several holes at one time. 
This plan was, under the circumstances, less costly than pandiiDg, 
besides which a great saving was effeeted in putting the work to- 
gether. The diagonals acting as ties were of Howard's rolled 
suspension links, each separate tie being composed of two or three 
links, as required, riveted together. The diagonals acting m 
struts were each in one solid forging, and were united together in 
pairs by zigzag bracing of wrought iron. In the centre of the 
girder, where the diagonals acted as both struts and ties, the pairs 
were united together in the two central spaces by the zigzag work. 
The dimensions of the struts varied from 12 in. by 3 in, at the 
ends to 6 in. by 2^ in. in the middle, and of the ties from 12 in. 
by 2^ in. at the ends to 6 in. by 2 in. in the middle. The ends 
of the girders over the piers were boxed in with plates | in. thick, 
stiffened by angle and T irons. Over the cylinders the girden 
rested on i&eet-lead, laid upon the granite blocks. On the brick 

S'ers and the Surrey abutment they rested upon roller bed-plates. 
tie girders were put together in place on a staging, the upper 
and lower platforms of which were accurately fuljusted to the 
proper camber. The whole of the plates, were drilled, and the 
struts and ties were completed before being sent to the works. 
The weight of each main girder was 190 tons. One of the main 
girders was tested when in its place with a distributed load of 
400 tons, when the greatest deflection observed was 1-,^ in., 
and the permanent deflection after the load was removed was 
iin. 

The cross gu^ers of the 154 ft. openings were of wrought iron, 
and were generally similar in character to the main g^irdaa, from 
which they were suspended at intervals of 11 ft. apart^ from oentrs 
to centre. They were 4 ft. deep in the middle, and 2 ft. 1) in. 
deep where the cantilevers were united to them outside the main 
girders. The top and bottom consisted of two plates, 18 in. wide by 
f in. thick, the sides being of lattice bars united to the top and 
bottom by angle-irons. The cantilevers decreased from 2 ft. 
H in. at ti^eir junction with the cross girders to 1 ft. 2 in. deep at 
their extremities. Each cross girder, including the two canti- 
levers, weighed 9 tons. When two of these cross girders, without 
tb& cantiJeveira, were tested with a load of 140 tons, equivalent to 
fO tons on each girder, the maximum deA.eic^\OTi. \n ^hA < 
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1 in., and the penmuient deflection when the load wm remoTod 
was 4 in- 

Xhe sapentractare of the three 100 ft. openings of the &n end 
was sapp(»ted by the brick pier and abatment on the Middleser 
side of ue suspoision bridge, and intermediate to these by two 
lows of BBTen and of nine cast-iron cylinders respectively. These 
qj^hideni were 10 ft. diameter below the ground level, the outer 
cues being 8 ft. diameter, and the inner ones 6 ft. diameter above 
tint level They were sunk to depths averaging 40 ft. below 
Trinity high- water mark; and were filled with Porthmd cement 
oonerete to about 5 ft above that level ; but it was not con* 
sidsred necessary to fill in the remaining portion of these cylinders. 
On aoeount of the great width of the fan end, which increased 
from 49 ft. 4 in. at the brick pier to 168 ft. at the abutment, the 
plan of supporting the road-way on cross girders, suspended from 
oatnds main girders, was inadmissible; and as it was not de- 
sirable to introduce intermediate main girders, projecting above 
the line of rails, the roadway was carried by interior plate girders, 
kid at light angles to the piers and abutment, and by the outside 
main girders, which were laid at the angle of inclination of the 
fm. The outside main gh^ers were of the same depth, and were 
generally of the same character, although lighter in all the parts, 
and were fixed at the same level as the girders of the 154 ft. 
openings. The interior plate girders were of the ordinary con* 
stmotion, 5 ft. deep, or one-twentieth of the span, and weighed 
S6 tons each. The triangular spaces between the outside main 
girdera and the outer interior plate girders were filled in with 
croM ffifden, terminated by cantilevers, projecting beyond the 
fi^e gnders, and similiar to those outside the main girders of the 
154 fb. openings. 

The roadway platform over the 150 ft. openings consisted of 
planking 4 in. thick, spiked to longitudinal timbers, 15 in. by 15 
in., plaoed underneath the rails, and bolted to the cross girders. 
Over the fiui end, the platform consisted of planking 6 in. thick, 
seonied to the girders. The footpath platforms were of planking 
6 in. thick. 

The first cylinder of the Charing-cross bridge was pitched on 
the 6th Jane, 1860, and its construction extended over a period 
ef about three years. The weight of wrought-iron in the bridge 
inol nd in g the steel pins, was 4,950 tons and of cast-iron 1950 
tons, liie total cost, including the abutments, would be 180,000Z., 
or 12. 15s. per square foot^ and 131Z. per lineal foot. The cylinders 
of the 154 ft. openings cost complete 201, per lineal foot ; the 
outer oylinden of the piers of the fan end cost about 121. and the 
inner onee about 101, per lineal foot. The bridge was designed 
by Mr. Hawkshaw (President Inst. C.E.), the engineer to the 
Oharinpf*croB8 Railway' Company, and was carried out under his 
immediate supervision, Mr. John H. Stanton being the resident 
engineer. Mr. G^rge Wythes was the contractoT iox >;\i<& <sacL- 
■tnetion of the nilway, but this bridge vraB bu\Aq^ V> '^'^asta. 
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Cochrane & Co., whose representative on the works was Mr. 
Joseph Phillips. 

But it is as an engineering work chiefly that the bridge is best 
worth notice, and presents some very curious features, one of 
these being the enormous strength concentrated both in the 
cylinder piers and in the girders in the smallest compass. The 
cylinders obtained for the column of brickwork built inside them 
afterwards, a foundation as solid as rock itself, and one noi likely 
to be disturbed by any changes which may occur in the bed of the 
river by the scour which may be expected from the formation of 
the Thames Embankment, the scour being a source of evil which 
has hitherto proved fatal to the foundations of nearly all our 
metropolitan bridges. Again, with the superstructure, although 
the span is moderate, 154 ft., yet the quantity of metal required 
in each of these gutlers amounts to 200 tons, and the skilful way 
it has been massed together to afford the requisite strength, and 
yet give little indication of it in its light and almost elegant ap- 
pearance, is certainly unsurpassed. 

This account of the Charing-cross Extension would be incom- 
plete, if we did not add that it is intended to connect the Charing- 
cross station by a double line of rails with the North-Weeterny 
Great Northern, and Midland lines. Fortunately, the level of 
the Gharing-cross station, with regard to those termini, is such 
that an underground line in an open cutting, passing by tunnel 
under all the streets and under the Strand, can yet mi^ie its junc- 
tion at a level into the Hungerford-bridge. With such an impor- 
tant link connecting the southern lines with the great systems 
north of the Tliames, passengers can book through from South- 
ampton, Dover, or Brighton, to any part of England or Scotland 
without changing carriages. The importance of such a saving of 
inconvenience and time will be understood by all travellers who 
know that to traverse London from the north to catch a southern 
train is, in point of loss of time, equal to 100 miles of rail added 
to their journey. In point of trouble and annoyance it is infinitely 
worse than 200. — Proceedings of the Institution of Ciml Engvneen. 

An iron railway bridge is also in course of construction from 
the Southwark bank, opposite Cory*s wharf, to Steelyard wharf, 
on the City side of the river. This bridge will be constructed of 
iron girders, supported on cast-iron cylinders. Its total length 
will be about 645 ft., and the width of the roadway, to carry 5 
lines of rails, will be about 60 ft. It will not be provided with a 
footway for passengers ; the roadway will be carried over the river 
on cylinders 12 ft. in diameter, filled with soKd brickwork. Be- 
tween these there will be five openings or waterways, each about 
130 ft. wide, while the distance between high-water mark and the 
girders of the central span will be 25 ft. The engineer is Mr. 
Hawkshaw, and the contractors are Messrs. Cochrane, of I>udley 
Woodside. The estimated cost of this City bridge, which will be 
About half the length of that at Charing-cross, is about 120,000Z. 
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IK9IITUTI0B' OV CIVIL SV0UIE1B8. 

Thx Ck>micil of the Institation of CIyU Engineera haye awarded' 
ibe following Premiunui for papers read at the ineetiDgs during 
the Bession 1862-8 :— 

1.— A TeUbrd medal, and a Telford Dremhun, in books, to John Bronton, H. 
Inat. C.B., for hia '< Deacription <^ the lone and Works of the Sdndo 
BaOvaj." 

3. — ^A Telford medaL and a Telford premium, in books, to James Bobert 
Xosse, M. Inst. C.E. for his Paper on "American Timber Bridges." 

8.— A Telford medal, and a Telford preminm, in books, to Zerah Oolbnnif 
Ibr Ms Paper on " American Iron Bridges." 

4.— A Telford medaL and a Telford preminm, in books, to Harrison Ha7tflr« 
K. Inst. C.E., for his Paper on ** The Charing-Cross Bndffe." 

6.'-A Telford premium, in boolo. to Williiun Michael ^eniston, M. Inst. 
CE., fbr hia Paper on ** Public Works in Pemambuoo^ in the Bmpire of 
BranL" 

6.— A Telford premium, in books, to William Henry Preece, Assoc. Inst. 
C.B., for his Paper *' On Raihraj Telegraphs, and the Applic-ation of Eleo- 
trieity to the Signalling and Working of l^rains." 

, 7. — ^A Telford premium, in books, to Alexander Woodlands Hakinson, H. 
Inst. O.E., for nis Papor *' On some of the Internal Disturbing Forces of 
Looomotire Engines." 

8. — A Telfora premium, in books, to Daniel Miller, for his P^P^ on 
** B truot ttr e e in the Sea, without Cofferdams— with a Description of the Works 
of the New Albert Harbour at Greenock." 

9.— A Telford premium, in books, to Bobert Crawford, Assoc. Inst. O.E., 
for his Paper on " The Bailwaj System of Germany." 

10.— A Telford premium, in books, to William Cudworth, M. Inst. C.E., 
for his Paper on ** The Hownes Gill Yiaduot, on the Stockton and Darlington 
Baflway." 

11.— A Telford premium, in books, to James Grant Fraser, M. Inst. C.B., 
Ibr his Paper, *< Description of the Lydgate and of the Buckhom Weston 
Baibray Tunnels." 



jnCW MSTHOD OF WOBXIKa SAILWATS BT STATIONABT ENODTES. 

A PAFSB by Messrs. Hawthorn, describing their new method of 
W<Hkmg Railways by Stationary Engines, has been read to the 
Britkh Association. Messrs. Hawthorn, after referring to other 
4jstein8 of working railways by fixed engines and ropes, in all of 
which the rope was attached to the carriage, proceeded to describe 
their method, as follows : — They propose with the ordinary con- 
«traction and gauge of railway to place in the intermediate space 
between a double line of nuls a series of doubled-grooved sheaves, 
(fixed in spindles or axles, which pass across under the rails, ex- 
tending a little over the centre of each line ; a plain wheel or 
roller is fixed upon each end of these axles by which the motion is 
•oommunicated to the train from a stationary engine or engines 
placed at a convenient point of the line, by the means of an endless 
wire or other rope, passing alternately over and under the grooved 
sheaves to the extremity of a section of the line, where it is taken 
oroond a large loop-sheave and returned to the engine, nowpassmg 
over each sheave which it before passed under, and vice versd — 
the double groove providing for the rope crossing itself without 
^oontact. Having travenied twice along the \me ol ft\iftwe», ^^ 
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rope goes again on to the large winding sheave of the engine^ on 
which a sufficient number of turns are taken to ensure the reqoi- 
Kte friction* 

From this arrangement of the rope on the sheaves, it will be 
seen that every alternate sheave runs in the same direction, and 
every intermediate sheave in the contrary direction ; and this 
motion is communicated to the traction wheels or rollers befcn^ 
mentioned. It is proposed to construct the carriages for pas- 
senger lines on the principle of those used in America and on 
the Canadian railways, of a length of from 60 to 75 ft., and sup- 
ported on bogies, and capable of seating from 120 to 150 pas- 
sengers, each carriage to be fitted with traction bars — these bars 
extending over two or more alternate traction rollers — and to he 
furnished with the ordinary flanged wheels for running on the 
rails. The traction bars, of which there are two, are placed sid& 
by side, at such a distance from each other as may be necessary to 
meet the requirements of the line ; and these traction bars are 
worked either in connexion with or independent of each other by 
a suitable arrangement of levers or other gearing, by which either 
of the bars can be raised or depressed, thereby bringing a portion 
of the weight of the carriages upon the traction wheels or rollers, 
thus giving motion to the train of carriages in either direction p 
or both these bars can be raised out of contact with the tractioa 
wheels or rollers, and the train left free from all tractive force. 
The traction bars will be nearly the full length of the carriage^ 
and the traction rollers will be placed about 18 ft. apart, or at 
the rate of 293 per mile. The carriage made in this way is. 
adapted for running with either end first, being provided at each 
end with a platform, on which the driver stands to work the trac- 
tion bars ; and it is considered that for ordinary traffic one car- 
riage will be sufficient to form a train, but two or more may be- 
attached to each other, or the number of trains of a single carriage 
increased to meet the requirements of the traffic. The motion of 
the train can be quickly and certainly retarded or stopped by 
raising one bar and depressing the other, in the manner of a 
brake, thereby reversing the direction of the driving motion. 
A separate or independent traction carriage may be used, fitted 
with the traction bars and gear ; but it is considered that such aa 
arrangement would, in most cases, only be adding a useless and 
unnecessary weight to the useful portion of the train. 

The present line of underground railway through London, from. 
Paddington to Farringdon-street, is favourable to the use of. the 
locomotive engine, where so much of the surface of the ground 
under which it passes is unoccupied by buildings, and readily 
admits of a good deal of open cutting and ventilation at the- 
stations, which cannot be the case where the railway passes under 
the densely populated parts of a city, as those projected in Lon- 
don must do. In such cases it wiU be necessary to provide for 
working in a continuous tunnel of perhaps three or four miles in 
length, in which the steam and smoke of locomotive enginea 



lOGHAKIGAL AJSTD XTSEFUL ABT8. 6T 

would i»ove obnoxioiui to a madi greater exient than is expe- 
ri^Mied on the inresent line, which is only partially an nndergronnd 
railway. As there does not appear to be any means of remedying 
these eyils, except at a very extravagant cost, it is believed that 
the new system may be introduced with advantage in such casea ' 
as are above referred to, vix. railways passing under Urge towns, 
or in situations where opportunities do not occur of having open- 
ings to the surface. The maintenance of the engines will be con- 
siderably less than with locomotives, to balance the expense of 
keeping in working order the sheaves, ropes, &c., which will cost 
more than an ordinary line. Both calculation and experiment on 
the adhesion requir^ to propel a train remove any reasonable 
doubt of being able, by the new system, to obtain sufficient 
tractive force by the traction bars and rollers, and it is evidently 
quite feasible to increase this tractive force if required. 



IKDIAN RAILWAY PBOGBESS. — THE BHOBE GHAUT INOLIKE. 

This highly important railway communication has been opened 
in the Bombay Presidency; bringing the high lands of the 
Deccan — ^2000 feet above the sea level — into close connexion 
with the low lands of the Presidency, and with the town of 
Bombay itself; and thus converting the Deccan into a kind of 
snburfoan district for the citizens. The Bbore Ghaut Incline of 
the Great Indian Peninsula Railway has occupied more than 
seven years in construction ; and during the greater part of that 
time there have been 45,000 workmen daily employed upon it. 
The incline is a series of tunnels through mountaius of rock, and 
viaducts stretching across valleys, alternating with each other ; 
eadi part a triumph of modem science and skUl. 

The incline reaches at one long lift the height of 1832 feet, the 
highest elevation yet attained by any railway incline. It is 154 
mues long, and its average gradient consequently 1 in 46*39. The 
highest gradient is 1 in 37, and the sharpest curve 15 chains 
radius. Th^ tunnels are twenty-five in number, the greatest 
length of any of them being 341 J yards. There are eight viaducts, 
one consisting of eight arches of 50 feet and being 129 feet high, 
and another of a like number of arches with a maximum height of' 
143 feet. The quantity of cutting amounts to 2,067,738 cubic 
yards, and of embankments to 2,452,308 cubic yards. There are 
twenly-two bridges of various spans, and seventy- four culverts. The 
total cost of the works has been 1,100,000Z. or 68,750Z. a mile. 

The construction of the incline was let by contract to Mr. 
Paviell during the autumn of 1855. In March, 1859, Mr. Faviell 
relinquished his contract, and the Company carried on the works- 
under the management of their resident engineers, Messrs. Adam- 
son and dowser, until the following November, when Mr. Solo- 
mon Tredwell, to whom the contract had been re-let in England 
(in the previous August), conmienced operations. On.Mx.TtQ^- 
well'fl decease ahortiy thereafter, Mrs. TredYieU con^xxscX^ ^<^ 
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basiness of {he oontract> until, in March, I860, Messrs. Adamaon 
■and Clowser were permitted to rengn the Company's service and 
accept the office of contractor's mana^rs ; Messrs. West and Tate 
being appointed resident engineers on the part of the Bailway 
-Company. 

KXW BTUFBNDOUS BAILWAT BBTDOE. 

AiiONa the extensive railway works projected is the oon- 
«truction of a Bailway Bridge across the Forth, to facilitate tiie 
communication between the Eastern Lowlands of Scotland and 
the North ; the traffic at present passing either by the route of the 
Western Lowlands to the North, t.e., vid the Scottish Central 
Railway, to Stirling and Perth, or by a railway ferry at Burnt- 
island, which is found expensive, cumbrous, and liable to deten- 
tion. The point proposed to censtruct a bridge at first ^as 
^Queensfeny: but the Admiralty object to any structure which 
would prevent their ships passing to the anchorage above ; while 
the depth of the water is also another reason why the only bridge 
permissible there should be a railway bridge. But the span of 
such a bridge would exceed anything hitherto known. Conse- 
•quently, a point farther up the river had to be selected. The point 
which the Parliamentary notices state to have been fixed upon is 
A point about four miles above Queensferry, and is stated to be the 
point at which the Edinburgh and Glasgow Eailway on the south 
side, and the Dunfermline Railways on tiie north side of the Frith, 
run nearest to the respective shores. 

This new bridge is proposed to be constructed by an inde- 
pendent Company, who will aiSbrd running powers and facilities to 
■all the railway companies choosing to make use of it. It is ob- 
vious that it must be used by the several lines running to the east 
coast from Edinburgh, and also, we should apprehend, by the 
OaJedonian. These lines will all be able to reach the bridge by 
very short extensions. 

This bridge, which wiU be built on about fifty piers, will neces- 
sarily be of great length — ^nearly as long, it is said, as the Victoria 
Bridge across the St. Lawrence. It will not, however, involve 
bv any means the same cost of construction. The cost of the 
^rith of Forth Bridge is not estimated to exceed half a million ; 
whilst the Victoria Bridge, which had to be exported, as it were, 
to Canada, cost nearly a million and a half. 



VIBRATION OP BAILWAT TBAINS. 

The vibrations occasioned by Railway Trains passing through a 
tunnel formed the subject of experiments by Sir James South, 
made by him in 1847 over the Watford tunnel, in Cassiobury 
Park, the property of the Earl of Essex, in consequence of the 
attempt, in 1846, to nm a line of railway through Greenwich 
Park in what seemed a dangerous proximity to the Royal Obeer- 
vatory, Saitahle first-class apparatus ^8a B«t MlI^ ia a^i observatoiy 
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•erected for the ptirpose, 8o that night or day, if dear, an obeenrer 
«ould have the reflected image of the star in the mercurial veMels 
ready to testify against the tremors cansed by any train. In Tke 
Proceedings of the Royal Society Sir James has recently printed the 
result of his obserrations, thinking that, although all danger to the 
Observatory is past at present, yet that no observatory can now 
be considered secure from railway injury. He says that, "with 
the ordinary disturbance to which an observatory is liable (as 
wind, carriages, or persons moving near it), the reflected image of 
•a star breaks up into a line of stars perpendicular to the louffeet 
aide of the mercury- vesseL With increased agitation another line 
«f stars perpendicular to the first appears, making a cross. With 
still more the cross becomes a series of parallel lines of stars ; still 
inore makes the images oscillate, and at last all becomes a con- 
fused mass of nebulous light. The first of these (the line) is not 
injurious to one class of observations ; but the others are, and 
therefore the second (the cross) was taken as a measure of the 
beginning and end of injurious disturbance. Signal-shots were 
fired when a train passed the southern entrance of the tunnel, and 
a shaft 1162 yards from it. Hence the train's velocity was ob- 
tained, and thence its position at any given time." These obser- 
Tations led Lord Auckland, then First Lord of the Admiralty 
(1847), to say that ''they would be quite conclusive if the ques- 
tion of carrying a tunnel through Greenwich Park were again 
agitated." 



IMPROVED RAILWAY SIGNALS. 

Mb. W. Patebson has described to the Scottish Society of Arts 
an improved Signal, and method of working single lines of railway 
without accident. The method suggested by Mr. Paterson was, 
eanying out the suggestion of Captain Tyler, in his report on the 
Winchburgh Bailway accident, that main signals, as well as 
distant signals, ought to be plaiced at both ends of single lines ; 
that distant signals, with the necessary gearing, be placed from 
l»00 to 600 ya^ distant from each connexion ; that main signals 
be i>]aced at the point where two lines begin to converge to the 
point of junction, whether at crossing phuies or single lines, or 
where the double line is closed in one line. These last-mentioned 
signals it is proposed to improve by making them lock signals. 
The pointsman at either end would have full control of the respec- 
tive distant signids, but not so of the main signals. In workmg, 
should an engine or train approach one end of the signal line, and 
the pointsman, finding that it could not be let on (he not being in 
possession of the handle for opening the main signal) then in that 
case he would turn the distant signal to caution, and thereby 
pennit the engine or train to draw in between the distant and 
sudn signals, the former being turned to danger so soon as the 
engine had past within it — in that way protecting >i^i^ «\asi^vck% 
«i^pna or tram — and then bo soon as the povntamMi T^cc^Nod^ V^^ 
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handle of the main signal (which could be carried along the single 
line either by the engine-diiver or by the guard of a train, or by a 
pilot-engine) he woiUd open it and permit the train or eng^e to^ 
proceed. 

TraTellera on the Midland Bailway, passing Kegworth, may have 
observed at that place a new Signal, which is likely to cause a revo- 
lution in this class of work. It consists of a clock, with a face 
4 ft in diameter, placed on the top of a column 15 ft. high. Only 
a quarter of the clock is shown, which is formed of ground glass, 
with red figures 0.5.10.15., and has only one hand. Attached to 
the clock is a rod connected with a treadle about 16 ft long, 
which lies along the inside of one of the rails. On the train 
passing over the treadle it is depressed slightly by the wheel flange, 
and the clock hand is set at liberty and is so adjusted by a counter* 
poise that it turns to the figure 0. Immediately the train has 
passed over the hand begins again to mark the time up to 1^ 
minutes, when it is stopped, thus indicating to the noxt train 
exactly how long up to 15 minutes the prece<Sng train has passed 
the signal. The same clock works two faces, one for the up and 
one for the down hne. The signal is illuminated at night. Thfr 
simplicity of this signal is such, that it is almost an impossibility 
for it to get out of order, and it is so arranged that a passing train 
takes off all pressure from the clock, so that the great difficulty 
hitherto experienced in self-working signals is successfully over- 
come. The Midland Railway Company, who have erected the one 
above described, have every reason to be satisfied with the result 
of the experiment. It is calculated that when adopted, double the 
number of night trains may be safely passed over the line that 
can be passed over now. There can be little doubt that it will 
. prevent a g^reat number of accidents from trains running into each 
other, and placed at mouths of tunnels, will be of great service. 
The inventor of this ingenious contrivance is Mr. John King, lac& 
manufacturer, Heanor. — Mechanic^ Magazine, 

DISTBIBUTION OF 'HAILWATS. 

A CURIOUS paper has been submitted to the French Academy of 
Sciences, by M. Lalanne, showing that the apparently fortuitous 
distribution of Railways over the surface of a large country is in 
reality subject to certain laws, which may be stated as follows : — 
1. The meshes of a network of railways, as their number in- 
creases, tend to assume a triangular form. 2. These triangles have 
a tendency to form groups of six each round a certain point, which, 
therefore, is the nucleus of a hexagon. 3. When a pentagon 
happens to replace the hexagon, there generally is a heptagon 
somewhere, which makes up the deficiency, so that the number sir 
really represents the average number of lines starting from each 
point. 4. lliere are certain exceptional points, such as the capital 
of the country, towards which more than six lines converge ; in 
this case the number of lines does not exceed 12. 5. In those 
diatiicta where the network is stilL mcom^Vete, \IL<dt« ace centres^ 
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from which only three lines diverge, instead of six ; in that case 
they make equal angles with each other, thus leaying space for 
the three remaining lines. This strange regularity, now ohservable 
in the networks of France, England, and North America, depends 
npon a primordial law which Buffon calls the reason of reciprocal 
obstacle. Bivers, mountains, forests, or even the mere inequality 
in the productive force of different soUs, have contributed towards 
the formation of these regular meshes. Among the consequences 
which M. Lalanne deduces from this theory of bis, there is this, — 
that the distance between two agglomerations of population of the 
same order and near each other, must be an exact multiple of the 
distance between two agglomerations of an inferior order. Thus, 
the average distance between two capitals of departments in 
France is 87 kilometres ; that between two contiguous ehefs-lieux 
tPammdiMements is 43^ kilometres ; and between two contiguous 
cantons, 14^ kilometres ; so that the difference between two pre- 
fectures is equal to twice the distance between two sub-prefectures, 
six times that between two cantons, and twenty-four times the 
average distance betneen two communes. — Ualignanis Mu* 



RAILWAY BOLLINO STOCK. 

Thx number of Locomotives possessed by English Bailway Com- 
panies at the close of 1862 was 5140 ; of passenger carriages 
12,584 ; of other vehicles attached to passenger trains, 4891 ; of 
waggons or trucks used for the conveyance of minerals, live stock, 
and general merchandize, 153,589; and of other carriages or 
waggons, 4270 — making a total of 180,474. At the same date 
the number of locomotives at work on Scottish railwa3ra was 885 ; 
of passenger carriages, 1,854 ; of other vehicles attached to pas- 
senger trains, 623 ; of waggons or trucks used for the conveyance 
of mineraLs, live stock, and general merchandize, 27,952 ; and of 
other waggons, 188 — making a total of 31,503. The railways of 
Ireland, again, possessed at the same date 373 locomotives, 927 
passenger carriages, 423 other vehicles atiached to passenger 
trains, 5513 waggons or trucks used for the conveyance of mine- 
rals, live stock, and general merchandize, and 309 other waggons 
— ^making a total of 7545. We thus arrive at a total for the 
United Kingdom of 6393 locomotives (which, at 26002. each, 
would represent a capital of 16,634,8002.), 14,565 passenger cai^ 
riages, and 197,758 vans, trucks, &c. — making a combined general 
total of 218,716. The value of this immense plant must be 
estimated at 40,000,0002. It may be added that each mile of rail- 
way in England possessed last year 22 vehicles of various kinds 
(including locomotives), while each mile in Scotland had only 18, 
and in Irehmd barely 5. A comparison of this kind affords a 
valuable means of forming an estimate as to the relative producti- 
bilify of £nglish| Scotch, and Irish railways. 
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SAILWAT STATISTICS. 

Thi traffic receipts of Railways in the United Kingdom 
amounted, for the week ending the 5th of December, 186S, on 
11,028 miles, to 563,7202., and for the corresponding week of th& 
previous year, on 10,578 miles, to 517,9502., showing an increase 
of 450 nules, and of 45,7702. in the receipts. — ^The cost of repair- 
ing and renewing the rolling stock of our dlfiEerent railways, is 
1,243,7142. per annum, or about 8f per cent, of the total expen- 
diture of the companies. This sum does not, in all cases, incuude 
the cost of repairing the locomotives. If we value the entire 
tdling stock at 27,000,0002., and deduct (say) 10,000,0002. as the 
cost of the locomotive engines, the value of the wooden rolling 
stock will remain at 17,000,0002. ; and upon this amount the an- 
nual depreciation is (say) 1,250,0002. It is not to our credit as 
machinists that foreigners have paid much more attention to these 
things than we have. On various parts of the Continent carriages 
are to be seen far more elegant in form and finish, and of very 
much less weighty than our heavy passenger vehicles. In America, 
passenger-carnages, mails, and goods- vans, are now very generally 
Duilt of plates of corrugated and ridged iron, and such oirriages 
(** metallic cars," as they call them) are said to be stronger, con- 
siderably lighter, cleaner, more comfortable at all seasons, more 
durable, and less affected by noise than wooden vehicles, ^e- 
oost of iron in this country is so much below that in America* 
that anything that could be produced at a selling price on that 
side of the Atlantic might certainly be produced here at even a 
less rate. Iron-framed passenger-carriages have already been con- 
structed in this country ; it might be well if the principle were 
more largely tried. — Builder. 



PNEUMATIC DISPATCH TUBES. 

Of this new mode of transit we gave some details in the Tear^ 
Book of Facta, 1862, p. 72 ; and 1863, p. 59. In November last, 
the Company were about to lay down an enormous tube for the 
transmission of letters and parcels from their station in Holbom 
to a station to be established near the General Post-office, in St. 
Martin's-le-Grand. A tube of that kind already exists between 
the North- Western district post-office, in Eversholt-street, and 
the Euston terminus of the London and North- Western Bail- 
way, and the letters have been carried between those parts since 
the beginning of February, 1863. It was as above proposed to 
lay a tube from the Euston Station, through Wobum-place, South- 
ampton-row, and Eling-street to Holbom, and thence along Hol- 
boro, Skinner-street, and Newgate- street, to the General Post- 
office. This tube is to be of cast iron, 4 ft. high and 4 ft. 6 in. 
wide, internally. At the city boundary it was to be 11 ft. 6 in. 
deep, and at Hatton-garden 18 fb. 6 in., from which point ita 
depth decreases ; the tube to pass over the Fleet sewer at a deptli 
of 6 ft, and then under the' fiOn.dx>n, OVxaV^nasn. Mid Dover Bail- 
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way. At the west end of Newgate-street it was to be 25 ft. deep,. 
Mid at the east end 14fb. ; its mean depth in St MartinVle- 
Grand being 12 ft. When completed, the transmission of all let» 
Um in bidk between the General Post-office and the North 
Western Railway will be effected by its agency, as will also laige^ 
parcels of goods. This line of tubing, moreover, is understood 
to be bat the commencement of a system which is to be eventually 
eoctended to the various metropolitan railway stations, and pro- 
bably to connect all the district post-offices in London. The Pneu- 
matic Dispatch Company have powers under their Act to lay 
down tubcA within the city, subject to certain control or direction 
on the part of the Commissioners of Sewers. 



SUBSTANCES FOB FBEVBNTINa AND BEMOYDTO BOZLIB 
IN0BU8TATI0NB. 

The following list of substances which have been used, with 
more or less success, in preventing and removing the incrustationa 
which are formed by using hard water in boilers is given in the 
Meehcmicf^ Magazine:— 

Poiaioet^—Bj vuang about one-fiftieth of potatoes to the weight of water in 
a boiler, 8(»le will be prevented, but not remoyed. Their action is mechanical ; 
Umy coat the calcareous particles in the water, and prevent them from adhering- 
to uie metal. 

JBxitaei of Tafntin,^A. mixture has been used of 12 parts chloride of sodium^ 
2^ parts canstio soda, | extract of oak bark, \ of potashes, for the boilers oi 
stationary and locomotive engines. The prindpai agent in this appears to be 
the tannin of the extract of oak bark. * 

jPieeet of Oak Wood, suspended in the boiler and renewed montUr, prevent 
all deposit, even from water containing a large quantity of lime. The action 
depends prindpally upon the tannic acid. 
• ^maicmMi.— The muriate of ammonia softens old incrustations. Its action 
isdienucal; it decomposes the scale. In Holland it has been used with satis- 
faction in the boilers of locomotives. About 2 ounces placed in a boiler twice 
per week have kept it clean, without attackdn^^ the metal. 

JRb% Oit*.— It IS stated that oils and tallow m a boiler prevent incrustations* 
A muctiire, composed of 3 parts of blaoklead and 18 parts tallow, applied hot» 
in ooatiiur the interior of a ooiler, has given great satisfaction in preventing 
scale. It should be applied every few weeks. 

JfolMMt.— About 13 lb. of molasses, fed occasionallyinto a boiler of 8-horte- 
^Ofwer, have served to prevent incrustations for six months. 

JSowdtut, — Mahogany and oak sawdust have been used to prevent and re- 
xnore scale ; but care must be exercised not to allow it to choke up pipes 
- leadhig to and from the boiler. Catechu contains tannic acid, and has uso* 
•been used satisfactorily for boilers. A very small amount of free tannio- 
add win attack the iron ; therefore, a very limited quantity of these sub- 
stances should be employed. 

SUpp0ry Elm JBorJE;.— This substance has also been used with some suoeesa 
in preventing and removing incrustations. 

Axia.— The carbonate of soda has been recommended by Professors Knhl^ 
man and Fresenius, of Germany, and Grace Calvert of England. It is now 
employed with satisfitKition in the boilers of engines in Manchester. 

Tim SaU. — The chloride of tin is equal to the muriate of ammonia ; and is- 
• limilar in its action in preventing scale. 

The Bxiraet of Tohoioeo and 8peni Tawnert' Bark have been employed with 
some degroe of satisfaction. The sulphate (not the carbonftt«\ o\ AsmAS&V2DL<^ 
chief agent in forming incrustations. By firiequent b\owm|^ oiS, VnccroaXA^^'oa^ 
fnm earboaate of lime in water will be in a great xneawue ^T«^«n\Ad.. 
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Mr. Alexander Delme, of Dunkirk, France, has patented com- 
positions to prevent and remove incrustations. The compositions 
are composed entirely of vegetable matters, and are prepared by 
dissolving or infusing in hot water the bark of the oak and pine, as 
well as the leaves of the sumach-tree ground and reduced to the 
«tate of a coarse powder ; this infusion is concentrated to a 
density of about 10 deg. Beaumd, and to it is added a quantity 
(say from 15 to 30 per cent.) of cream of tartar (bitartrate of 
potassa) and spirit of turpentine. In employing this liquid to 
prevent incrustation in steam boilers, a quantity of it is introduced 
from time to time into the steam boilers; the quantity of the 
liquid required varies according to the capacity of the boiler, 
thiree pints of the liquid being generally sufficient for every 
thousand pints of water in the boiler to prevent incrustation form- 
ing for about ten days. 



BTEAH-BOILER EXPLOSIONS. 

Db. Joule, has stated to the Philosophical Society of Man- 
chester his beUef that, in nearly every instance, rupture takes place 
simply because the iron, by wear or otherwise, has become unable 
to withstand the ordinary working pressure. Various hypotheses 
set up to account for explosions are worse than useless, because 
they divert attention from the real source of danger. He be- 
lieves that one of these hypotheses — that which attributes ex- 
plosions to the introduction of water into a boiler, the plates 
of which are heated in consequence of deficiency of water — is 
quite inadequate to account for the facts ; although weak boilers 
may be exploded at the moment of starting the engine in con- 
sequence of the swelling of the water through renewed ebullition, 
throwing hot water over the heated plates, ^e absolute necessity 
of employing the hydraulic test periodically has been pointed out 
so frequently that Dr. Joule considers that the neglect of it is 
hidbly criminaL 

The destructive energy in steam-boiler explosions, in regard to 
its numerical expression and its comparison with that of gun- 
powder, is the subject of tlie leading paper, contributed by 
the Astronomer Royal, in the PhUosophiccU Magazine for Novem- 
ber. He premises that very little of the destructive effect of an 
explosion is due to the steam contained in the steam-chamber at 
the moment of explosion. The rupture of the boiler is effected by 
the expansive power common to the steam and the water, both at 
a temperature higher than the boiling point. "As soon as steam 
escapes, diminishing the compressive force upon the water, a new 
issue of steam takes place from the water, reducing its tempera- 
ture ; when this escapes and further diminishes the compressive 
force, another issue of steam of lower elastic force from the water 
takes place, again reducing its temperature, and so on, till at 
length the temperature of the water is reduced to the atmospheric 
boiling' point ; and the pressure of the stesm (fxt T&ther the excess 
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of steam pressure OTer atmospheric pressure) is reduced to 0. 
It is the enormous (quantity of steam, of gradually diminishiiig 
power, which Mr. Airy beueves causes the disastrous efiEects of 
the ezplosioD, the smaller volume of gas in the steam-chamher in 
ordinary boilers being wholly insignificant. In order to compare 
this enei^ with that of gunpowder, Mr. Airy obtained from Mr. 
G. A. Biddell, of the mm of Messrs. Ransomes and Sims, of 
Ipswich, as an experimental result on the quantity of water issu- 
ing from a high-pressure boiler in the form of steam when the 
ytlve is gradmdly opened, the sum of 2} cubic feet, or one-eighth 
of the whole. We cannot, of course, give the calculations on this 
point whidi were made for Mr. Airy by Professor W. H. Miller, 
of Cambridge, but subjoin the very interesting results. The de- 
structive energy of one cubic foot of water at the temperature 
which produces the pressure of 68 lb. to the square inch, sur- 
rounded by hot iron, is precisely equal to that of two pounds of 
gunpowder as fired in a cannon. Mr. Airy, however, considers 
that the eneigy of the hot water when the effect of the hot iron 
is abstracted, is considerably less than the number used in this 
comparison, and would, ther^ore, state that the destructive eneigy 
of toe water is equal to that of one pound of gunpowder. 



KEW POBTABLB BTSAM-PDHP. 

M. Louvis, of Brussels, has invented a double-action Pump 
of great simplicity, which being at once self-acting and almost 
devoid of machinery, may prove useful in many situations where 
fuel is not expensive or facilities for repairs very accessible. It 
has no pistons, and is put in action by the alternate pressure and 
condensation of steam ; drawing and discharging a continuous 
stream of water. The absence of mechanism points it out as 
being peculiarly adapted for feeding steam-boilers. 

It consists of two sheet-iron cylinders, and a third vessel re- 
sembling them, which, serving as a reservoir for compressed air, 
is snnnounted by a tube through which the water is discharged — 
this tube descending within the air-vessel ; secondly, of two suction 
tubes uniting into one, and two tubes connected with the air- 
vessel — all four being provided with clack valves ; and thirdly, of 
a small pipe placed between the two first-mentioned cylinders, 
and 0(Hnmunicating alternately with each, in order to condense the 
steam by a jet of cold water, which, passing from the full cylinder 
into that containing steam, instantaneously produces a vacuum, 
and causes the ascent of the water. Between the pump-barrels is 
placed a small receiver, fall of cold water, which serves to start 
the apparatus at first. This is evidently an improved model of 
Savaays engine, costing very litUe money, and, doubtless, capa- 
ble of doing good service in many situations. — Mechaniea* 
MagasvM, 
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THE DUKMT ENOIIOB. 

The dummy, or noiseless steam-engine, has been thoroughly 
tested in North America^ and has everywhere proved an unqualified 
success. In New Jersey, from Jersey City to Birgen Point, it 
has undergone the practical trial of several months* daily use, and 
has demonstrated these facts : — That one small engine, occupying 
no more space than a chest of drawers, in the front partition of 
the car, and entirely concealed from external view, will draw as 
many passengers as ten horses ; that it will draw them two or 
three times uMter than horses, if necessary ; that the expense, 
including wear and tear, is less than that of horses ; that the 
engine throws no sparks in the air, consumes its own smoke and 
mi^es no noise ; that it can be stopped in less space than a horse 
can, removing thereby liability to accidents ; that the roads are 
kept in a cleanlier state ; and as the business of the road has 
been increased since the introduction of steam passenger cars, that 
passengers prefer them to horse cars. The greater cleanliness of 
the streets is a stronger reason for adopting this kind of car in 
cities than in less populous places, but is of little weight in com- 
parison with the saving of horse-flesh and the consumption of 
feed which would result from the general introduction of these 
cars. The saving of the feed for horses now required for railroads, 
would cheapen the cost of feed. — PhUaddphia Ledger, 



NEW AIB-ENGINE. 

Mb. J. Jamiebon has described to the British Association a 
new form of Air-Engine of his invention, the arrangement of 
which it is impossible to explain without the aid of diagrams. 
Small engines, however, on this plan have been constructed, and 
are stated to give great promise of success ; and larger engines 
are now in the course of construction. The advantages to be 
derived from these engines are stated to be a saving of fuel, free- 
dom from risk of explosion, the engine not liable to derangement, 
insurance was not affected, and the compressed air might be 
applied in any situation, being laid on like gas. Power in this 
way might be supplied to a whole town at smfdl expense. 



THE HYDRAULIC PRESS. 

At an official trial of Messrs. Westwood, BaiUie and Co.'s 
new 28-inch Hydraulic Press, erected in Woolwich dockyard, fjr 
Bending and Preparing Armour-Plates ; the first test consisted of 
a trial of two 44-mch armour-plates, made hot, forming a thick- 
ness of 9 inches of solid iron, which were placed in the press and 
bent to a curve of seven- eighths in the breadth of the plates in 
less than five minutes, at a pressure of 1000 tons on the whole 
surface of the piston, the pump making 130 revolutions per 
minute. In the second trisd the plates were adjusted so as to 
bring the pressure near the centre of the plate. The pump was 
tAen worked up to 1639 tons by indicator, bending the two slabs 
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of iron to a curre of one-half in their breadths. The third and 
last trial ooneisted of a simple test of the worUng of the pump 
and the ntreng^h of the press. The pamp worked up to about 
1600 tons, and exhibited no visible signs of weakness. 

NEW WATEB-FBES8URB UTOINB. 

At the Water-works of&oe, in Wolverhampton, according to 
the local Chronidej a hydrauUc engine is doing tiie work of a 
flteam-engine in the most complete and satisfetctory manner. It 
is the invention of Mr. Heniy James Lewis, a practical engineer. 
Its mechanism in appearance is mach the same as that of the 
eteam-engine, with the exception that it has two globes or air- 
voEBels upon the cylinder. The action is very simple. The water 
is supplied to the engine from the main by means of an ordinarv 
pipe^ and can be turned on or off by means of a common stopcock 
at pleasure. When the. engine is about to be set to work the 
water is allowed to pass into a chest or nozzle, within which is 
a slide-valve, the same as is used in a steam-engine. The water, 
having filled the nozzle, rushes through the passage that is not 
•covered by the slide-valve into the cylinder, forcing the piston 
along with it, at the same time compressing the air in one of 
the globes or air-vessels until the slide-valve shuts the passage ; 
when the air that is now compressed in the one globe, by 
giving a certain amount of elasticity to the water acting on the 
piston, enables the crank to continue its motion. After the valve 
has covered the one passage, preparatory to opening the other 
passage for the return stroke of the engine, the same process is 
repeated. The rectilinear motion is converted into a rotary 
motion by means of a connecting rod and crank, and applied to 
the purpose for which it is reqiured by ordinary pulley bands. — 



NOVEL AFFLIOATION OF WATEB-POWBB. 

JuBT forty years since, M. Foumeyron commenced a series of 
•experiments in Water-Power, which resulted in his invention of 
the turbine or horizontal water-wheel. Since that period consi- 
derable improvements have been made in the turbine by different 
persons, the chief and most useful having been effected by Mr. 
Schiele, of Manchester, whose ingenious applications of mechanical 
cnrves seem to have been folly i^pted by him for the production 
of tins form of motive power. One form of his arrangement for 
supplying power we have recently seen (working the bellows of a 
powerful organ) at tbe residence of a citizen of Manchester, 
^ere the impression was given that, if aU the results achieved 
by Mr. Schiele be equaJiy successfol, a new feature will be rapidly 
developed in applying water-power, especially in cases where a 
«mall amount of power may be required at irregular periods ; as 
in the case of working the bellows of organs, dnvin^ «xEiaSL\d.^«^ii 
ians for yenWation, printing and other presBea, &Q^\ii^T&»«SD^^^^ 
b2 
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washing machines, &c. In the house referred to, a water- wheels 
4 ft. in diameter, consuming 15 gallons of high-pressure water per 
minute, formerly employed to work the bellows of an organ in 
the drawing-room over the cellar wherein the water power was 
produced, has been replaced by a turbine only 1^ in. in diameter, 
with a 3-in. case l^ in. wide, supplied by a f-in. pipe, and con- 
suming less than a gallon of water per minute. An ingenious 
and yet very simple economical regulator, invented by Mr. Eccle- 
ston, organ builder, of Manchester, works in connexion with the 
i^paratus just mentioned, by means of which the organist may 
easily supply his instrument with the required wind by simply 
turning a handle near the organ. By availing themselves of th» 
ample supply of high-pressure water secured to the city by the 
Corporation, all persons using machines requiring a small amount 
of power appear now to have supplied to them, by this invention^ 
the means of working their machines with no trouble, and at a 
trifling cost ; while at the same time this kind of turbine appeaift 
to be equally well adapted for turning large mills and works^ 
even when they require several hundreds of horses* power. — 
Mechanics* Magazine, _.. 

STEAM FIBE-ENOINBS. 

Some important experiments to test the power of certain Steam 
Fire-Engines, have been made in the grounds of the Crystal Palace^ 
at Sydenham. The following took pliMse just inside the north water- 
tower, to test the engines as to their power in throwing a vertical 
jet high into the air. For this purposethe nozzles of the hose of 
the four competing machines were fixed upright side by side in a 
frame about 10 ft. high. The diameter of the hose pipe used by 
Mr. Merryweather was ^iha of an inch, or more than an inch and 
a half. Messrs. Shand and Mason used a nozzle of yf ths of aA 
inch, the American engine one of f^ths of an inch, and Mr. 
Koberts's engine one of |4^hs of an inch. The latter, for such a 
small engine (only 30 cwt.) threw a steady and high jet, at times 
quite as high as 140 ft. into the air. All, however, were eclipsed 
in height by the jets thrown by Mr. Merry weather's and Messrs.- 
Shand and Mason's, that from the engine of the latter firm being 
the highest of all, reaching at times close upon 190 ft, if indeed it 
did not overtop even this great altitude. Mr. Menyweather's engine 
also threw a most magnificent column of the great diameter we 
have mentioned, and maintained the column steadily at a height 
varying between 160 and 170 ft. This was the most massive jet 
thrown, though Messrs. Shand and Mason, with their slightly 
thinner column, could always overreach it by 20 ft. or more. Tbe 
American engine was literally nowhere, and, except during an 
occasional spurt, 50 ft. was about its maximum. 

As the jets were kept close up, parallel with the tower, and only 

distant from it a couple of feet, it was quite easy, by a comparison 

with the atoreya of the tower itself, each of which is 20 ft. high, to- 

eatlmBte almoat to a foot the height ta&A^ ^^^ '<«v«a ^&aQ^m« The 
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muted efforts of all the noasles of course came down in a perfect 
cataract of water. This last ^ort, which was exceedingly 
beantiliil to witness, brought the trials to a close. 
The following was the award of the prizes : — 

To the patent steam fire-engine^ tibie '*SaiherUuid," bj Meosn. Merryweather 
end Sons, Long-acre (large nse), waa awarded the flunt price of 2601. The 
boiler of tiiia engine is made or steel plates, a large heating surface bnng 
obtained by a quantity of vertical copper tabes, which also act as strong stajs ; 
the upper part of the boiler or steam-chest is fixed in wrought-iron Ttdves for 
carrying off the smoke, and creating a draught. The outer water-jacket is 
•bo frequentlj stajed, so as to make it secure for the highest pressures. The 
internal arrangement of tiie boiler is such, that a perfect circulation of water 
is carried on, and it is fed by Clifford's patent iinector. ▲ prize of 1002. waa 
Awarded to Messrs. Shand, Mason and Co., of Blackfiriars-bridge, for the 
next best Isrge engine. Both these engines are especially adapted for large 
towns and cities, but the small ones are what the committee of the Fire 
Bri«da think will best suit the greater number of London fires. Among the 
«nuullaod steamers, the first pnse of 2502. was awarded to Mesers. Shand, 
MaaonandCo. The engine is of the class not exceeding 30 cwt. It has an 
tqpc^ht tabular boiler, so that it can be easily taken to pieces to have the tubes 
xcpaued when necessary. It can also be re£Gced without injury, as it is joined 
f^ means of flangM, and fixed by bolts and nuts, instead of riyets. The 
steam cylinder is 7 in. in diameter, and is placed vertically over the pump. 
TbaB part of the machine, with the connecting pieces, is entirely of gun-metal, 
and oonaisto of a water cylinder, of 9 in. bore, with a plunger of 6| in. diameter, 
the whole firmly connected to the boiler. This engine can be rapidly drawn 
to • fire by a pair of horses, and the working steam pressure can oe raised 
to 160 lb. i»er square inch. Both these last-named engines are provided with 
meaDS for oairymg hose and implemento, as well as the firemen to work the 
engine. The second 1002. prise was awarded to Lee's small engine, of which 
•IbU description has already i^peared. The other competitors, having fiuled 
In the performance of their engines, received no prises. 

"The Sutherland*' engine has been purchased for the Boyal 
Dockyard, Devonport ; it was tested in various wa^s for the pur- 
pose of instructing those now in charge of the engine in the best 
manner of working it. The engrine was run about the dockyard 
hj a few of the Metropolitan Police, who have charge of the fire 
•mngements there. On one occasion they ran the engine a dis- 
tance of a quarter of a mile from the engine-house, and had a 
iaige quantity of hose attached, and four fine streams, each of 1 
in, diameter, were playing in 20 minutes from the time of the 
ahmn, the &n not being lit until its arrivaL 
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Ths fineqnenpy of terrible accidents by fire, lately induced Mr. 
Frank Buddand, Assistant-Surgeon 2nd Life Guards, to com- 
mnnicate to the Times, his treatment of a woman at Windsor, 
wbe was fearfully burnt. 

'* I immediately/* says Mr. Buckland, ** gave her opiates, but 
eoon peroeiTed that stimulante were imperatively called for. 
Opiates are excellent things, and should be given for the sake of 
relieving pain, but the stimulants must not be forgotten. The 
flhook' of the bums depresses the whole system moa\i ^tt^^^ vcA 
laodaonzD, though it reUevea the pain, is alao d<b>gx«B&\xi% >xl S^ 
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effectfl. I would therefore (as in acddents of this kind time 19 
most precious) recommend the following mixture to be given at 
once : — ^Laudanum, 80 drops ; sulphuric sther, 40 drops ; brandy, 
a tablespoonful, in a wine-glass full of warm water. TMs should 
be given directh^ and repeated in an hour^s time if the pain is 
not subdued, lliis treatment should be followed up by beef-tea 
and other concentrated forms of nourishment. Of course, the 
ever-present remedy of covering the bums freely with flour from a 
flour dredge, and applying cotton wool above the layer of flour, 
must not be neglected, and should be put in force till the medical 
man arrives/' . 

In the 14 yearn 1848-61, 89,927 peraons— about 8 a day— were bnmed 
alive in England, or were scalded to death ; 1344 were infants under 1 year 
of age ; 46W) were children of 1 and under 2 jean of age : 9777 were between 
2 and 4 years of age. Between the ages of 5 and 16, 6266 girls, but only 
3760 b<^, were burned to death in the 14 years. Subsequentfy^, men are ex- 
poeed to fires, and explosions in mines and works, and die by fire in mud^ 
greatw numbers than women, up to about 60 years of age, after which the 
men grow more cautious, or are ]^artially withdrawn from danger, and the^ 
combustible dresses of women 8|;am turn the scale against them. 2122 old 
women fabove sizty-fiye) in their feebleness were bnmed to death in the 14 
years. The deaths by burning in England are ascribed to accident, but they 
are none the Ifess dreadful on that account, particularly when it is considered! 
that the yictims are often as unnecessarily exposed as moths to the flames in 
which they perish. The time has assuredly come to endeavour to put a stop* 
to these human aacrifices.— Dr. Farr ; BegUtror-'BeneraJ^t Beport, 



UNINTLAMUABLE STUFFS. 

On this important subject the French Academy of Sciences 
have received a report from MM. Payen, Velpeau, and Rayer, in 
which M. H. Chevalier's Paper sent in to the Academy on th& 
25th of January last, is discussed. From this report it appears- 
that only three salts have hitherto been found that may be suc- 
cessfully applied to the purpose in question, viz., that of prevent- 
ing ladies' dresses from catching fire. There are many other salts 
that would do the same, but not without spoiling the dye, or the 
gloss, or the texture of the stuff, &c. Of the three in question,, 
the sulphate and phosphate of ammonia have the inconvenience of 
bong decomposed by the heat of a smoothing-iron ; but they are- 
applicable in those manufactures where stuffs are stiffened by tbe 
action of hot air or cylinders heated by steam. They exercise no- 
action upon either the thread or the colour of the stuff. The 
phosphate of ammonia may be mixed with half its weight of hydro- 
chlorate of ammonia. To obtain an efficacious solution, 20 per 
cent, of this mixture must be dissolved in water. A solution of 
7 per cent, of sulphate of ammonia produces the same effect, and 
is therefore the most economical salt that the trade can vmploy.. 
But in those cases in which the smoothing-iron cannot be dis- 
pensed with, as in linen, for instance, a solution of 20 per cent, of 
tungstate of soda should be preferred. To obtain the desired 
effect, all these solutions must be applied to the stufib after they 
Mre been stifkned and dried, because ataxOi \a tti^Vi^a used in & 
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weaker solnticn than that required for these salts. Acid tung- 
states destroy the thread of ootton stufEs, like borax, alum, and 
other substances previously recommended. The tungstate of soda 
is prepared in Cornwall, where the tin mines yield a large quan- 
tity of wolfram. It costs from 121. to 182. per ton. The sulphate 
of ammonia costs about liL per ton, and has hitherto been used 
for manure. — Mechanics* Magazine, 

M. Sauvageon has announced to the French Academy of 
Soi^ices, that he has discovered that cotton cloth which had been 
exposed for a certain time to the vapour of burning sulphur, 
assumes such an amount of incombustibility that, although it wiU 
obar and become brittle when held over the flame of a spirit lamp^ 
It cannot be made to take fire, while under like conditions similar 
doth, but unprepared in this way, inflamed immediately. The 
communication of M. Sauvageon in extenso, may be found in the 
Oomptes Rendu for January 1863, and if its facts be borne out, the 
problem is solved, for the simplest domestic means may be de- 
vised for subjecting, after being washed, all white clothing to the 
▼apour of sulphur, which will tend to make it still whiter. 



THE KEWOABTLE^N-TTNE QUN. 

Mb. Jamss Mathsb, of South Shields, in a communication to 
the Mechanics* Magazine^ thus describes this novelty : — The Com- 
mittee of the Biver Tyne Commission had under consideration a 
suggestion that a time ball should be placed on the High Level 
Bridge, and a signal gun on the old Norman Keep of Newcastle, 
which was considered to be sufficient for the purpose of indicating 
Greenwich time to the upper reaches of the river, and that either 
a ball or gun near Whitehill Point, to command the docks and 
harbour, which sometimes contain more than twelve hundred ships, 
would be enough for the diffusion of this true knowledge. Th» 
brilliant and successful experiment performed by Professor Piazzi 
Smyth, at Newcastle, on the 17th of August, is sufficient proof of 
the easy adaptation of both ball and gun. 

Mr. John Hewat, of Edinburgh, was the first to propound the 
advantage of a signal gun ; and Professor Piazzi Smyth, with that 
penetration which distinguishes him, at once perceived its advan- 
tages, and, calling in the aid of Messrs. Kitchie and Sons, they 
proceeded with the perfervidwm, ingenivm Scotorvm which distin- 
guishes their country, to effect its successful execution. 

The Commisdoners of the Tyne having obtained opportunities 
of examining the skilful arrangements at Edinburgh, they there 
found that, by the pendulum regulator of Mr. Jones, of Chester, 
the dock at the Castle of Edinburgh was made to pulsate with the 
astronomical clock of the Observatory at the Calton Hill, 4000 
feet away. At the same time, by the ingenious clock-trigger of 
Messrs. Bitchie, the 24-pounder at the Castle was discharged at 
the same instant as the time-ball fell at Calton HVIX, losi^Ti^ ^' 
yemment time, DaUy the booming and fLa&Vi oi \Xia \ax&aA^^^\L 
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gun from the oastle-rock of Edinburgh thunders and gleams over 
that great city and across the broad waters of the Frith of Forth, 
amongst its deep bays, and for many miles throughout the sur- 
rounding country. When its instant flash cannot bis observed, its 
sound is a true guide to mariners ; for by the law laid down by 
Herschel, that the velocity of sound, in a temp^ature of 62 deg., 
is 1126 ft. per second, and with 1*14 ft difference for every degree 
of variance from 62 deg., adding for an increase, deducting for a 
decrease, the exact moment of dischai^ is fixed. This practical 
lesson cannot be lost upon the promoteis of this great object on 
the Tyne. All that are required for those operations, with certain 
additions for the signal gun, are expressed by Professor Airy-^ in 
his letters to the Tyne Commissioners, thus : — "The information 
given to you," states the Astronomer Boyal, **is correct^ that^ at 
ten and at one time signals, equally accurate, are sent from Green- 
wich Observatory, with no interruption except that of a reU^ at 
Lothbury every day. From our best companies direct jnth. Edin- 
burgh, it appears Uiat where the metallic circuit is complete, the 
whole time occupied in the passage between Greenwich and Edin- 
burgh is less than the l-20th of a second*'— (the action of the relay 
cost, on one occasion, the l-50th of a second). ''If wires were 
always in good order and dry, there would be no difficulty in 
dropping £e time signal by direct action at Greenwich. iBut, 
viewing the chance of failure of these saving circumstances, I 
should recommend that the Greenwich current should be used to 
give signals only to the telegraph office, by which the error of a 
clock, No. 1, stationed there, would be ascertained, and with this 
knowledge another dock. No. 2, would be adjusted, and this No. 
2 clock would automatically drop the signid. You may take the 
hour or hours you like best. The usual hour (following the ex- 
ample of Greenwich, which was fixed by office convenience), is 
1 o^clock p.m. Yon had better come here in the morning, to in- 
clude 1 p.m. in your visit, and we will mention other points.*' To 
carry out these suggestions of Professor Airy, according to Mr. 
Latimer Clark, the experienced engineer of the Electric and Inter- 
national Telegraph Company, it would require to make a junction 
between the Greenwich Observatory and the selected sites or sta- 
tions at Newcastle, and that near Whitehill Point, costing about 
160^ ; two time balls, costing each about llOZ., equal to 220Z. ; 
a very good clock at each station, each 25L equal to 501, ; the 
maintenance of wires between Newcastle and Whitehill Pointy 
10^. ; the charge for daily electric communication, per annmB, 
40L ; total, 4802. After which, 1002. a year, or thereabouts, may 
be taken as the cost of keeping in repair and working these time 
signals for the T^e. 



JdBNS' TIMEPIECES. 

Ljbttebb patent have been granted to Heinrich Joms, of Tessin, 
Mecklenburg, for improvements in clocks ox T^e^Ke 
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Tins inventioQ is deogned for obyiftting the neoesmtj for wind- 
ing up olooks or timepieces periodically, as at present practised. 
It is proposed to effect this through the agency of the variations 
in the temperature of the atmosphere, which is constantly taking 
plaee both inside and oatside of dwelling-houses, and to employ 
the draught or current of air caused by sach changes of temperature 
to set in motion certain mechanism to be connected to the ordinaiy 
mechanism of clocks, and by these means to produce a power suf- 
ficient to wind up a clock continuously, instead of having to wind 
it up by hand periodically, as at present practised. By this invention 
a great part of the weight at present necessary to keep the going 
parts of a clock in motion may be dispensed with ; for example, a 
dock, which under ordinary circumstances would require four 
pounds to keep it going, may by this invention be kept going by 
the gravitating power of a weight of two ounces. — Mechaniat 
Magazine, 



AEBIAL LOCOMOTION. 

On the subject of such movement by means of screw pro- 
pellers, M. Babinet expresses himself as follows : — MM. Nadar 
and de la Landelle have constructed a little apparatus which 
TBoeives its propulsion by means of springs, and which rises in the 
air, springs and all, without any other action. These little 
engines are therefore perfectly automotive, and find a fulcrum in 
the Mr. The form of the screw-propellers remains to be studied, 
as well as the nature of the steam-engine which is to provide 
the force of locomotion ; but, as a large model is always, in a 
medianical point of view, more advantageous than a small appa- 
ratofl, we may here boldly say that if a mouse has been carried up 
, into the air, it will be much more easy to transpoi*t an elephant. 
That is a question of money and technology. Hence we may 
warrant the success of aerial navigation within the limits of pos- 
sibility ; that is, we shall never be able to go against violent 
winds which the strongest birds cannot resist. As to the exdu- 
non of air-balloons, which MM. Nadar and de la Landelle pro- 
scribe, natural philosophers have long considered the directing of 
baUoons lighter than air as a problem which is not only insoluble, 
bat absurd. As to screw-propellers, they should be possessed of 
great velocity, but a great many may be applied so as to work 
together. A spring will give the propellers a regular motion, 
snd the steam-engine, ma^e of thin metal, is only to keep the 
spring constantly tight. This spring will act as a fly for the 
motive power. As to the necessary velocity, I may say that on 
the Seine, a screw- steamer, the screw of which had a distance of 
a metre between the threads, and which might have performed a 
kilometre in 800 revolutions, only went 200 metres when it turned 
■slowly, whereas it went 800 metres when turned fast. The advan- 
tageous effect of rapidity consists in this, that \!hQ W\t, o\^\^<^\a 
yield to the impalBe, baa not time to escape from xxxidAX >;2ca «Kst«^ , 
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and IB strongly compressed. For this same reason a parachute 
descends slowly, because, to escape from under it, the air must 
fetch a considerable compass, which is effected at the expense of 
the descent." 



nadab's gbeat balloon. 

The " G^ant/' now at the Crystal Palace, is by far the largest 
balloou ever yet made. Its entire height, including the " com- 
pensator" — a small balloon under the large one, containing a 
reserve of condensed gas— and the car, is close upon 200 ft., and 
when fully inflated it will contain 215, 363 cubic ft. of gas. For 
greater security it has two skins, both of white silk — the outer 
coloured a yellowish white— of the finest quality, and of which 
more than 20,000 yards were consumed in the manufacture. All 
the gores are entirely hand-sewn, and the work occupied 300 men 
and women for more than a month. Perhaps we shall give the 
best idea of its magnitude to English readers by saying that it 
could not be got into one of Captain Fowke's great domes. It is 
easy to understand, too, how hard it must be to control this 
enormous body of gas so as to manage a safet descent ; and novices 
in aeronautics may be permitted to doubt whether, until the valve 
machinery is improved, safe voyages can be performed by balloons 
of such a size. M. Nadar himself attributes the unfortunate 
issue of his last trip more to the deficiencies of the valves, 
which did not permit the gas to escape with sufficient rapidity, 
than to the failure of the anchors. The *' G^ant" is calculated to 
lift 44 tons. 

The car is a great curiosity in its way. In its outside appear- 
ance it is not unlike, on a small scale, one of the caravans to be 
met with by the side of a gipsy encampment. It is about 15 ft. 
long, by 12 wide, and is partitioned off into a captain's cabin 
with sleeping berth, four small cabins with berth, washing-room, 
and printing and photographic operating rooms. It is fitted with 
wheels on moveable axles, so tlmt there may be no difficulty in 
the return, supposing a descent to be effected far from the ordinary 
means of transport. There are windows and doors on each side ; 
but, after all, there does not seem much room for nine people to 
turn in comfortably. For those who prefer the open air there is 
the roof, with which a strong high bulwark runnmg round makes 
a kind of airy terrace or quarter-deck. — Mechanics* Magazme, 



NEW PLYING MAOHINB. 

The New Tork papers describe the experiments made by a Mr. 
Solomon Andrews, of New Jersey, with a new Flying Machine. 
Its form is that of three cigars pointed at both ends, secured 
together at their longitudinal equators, covered by a net, and 
supporting by 120 cords a car 16 ft. below, under its centre. The 
car is 12 h. long, made of basket-work, and is 16 in. wide at the 
botiom. The aerostat, or cylindroids, axe mad^ oi ^vEiiAfthed linen. 
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like ordinary baUoons. In his last experiment, he demonstrated 
the poBsibility of going against the wind, and of guidmg her in 
any and every direction with a small rudder having only 17 square 
feet of sur&ce. After a few short flights, to satisfy himself and a 
lew friends that all was right, and that she would do all he had 
oontemplated, he set her off in a spiral course upward, she ^oing^ 
at the rate of not less than 120 miles per hour, and describing 
circles in the air of more than I4 miles in circumference. She 
made twenty revolutions before she entered the upper strata of 
clouds and was lost to view. She passed through the first stratum 
of dense white clouds, about two miles high, scattering them as 
she entered in all directions. In her upward flight could be dis- 
tinctly seen her rapid movement in a contrary direction to the 
moving donds, and as she came before the wind passing by them 
with great celerity. As she was distinctly seen thus to move, 
both below and above the clouds on the clear blue sky at five 
o'clock p.m., with the sun shining clear upon her, there could bo- 
no mistake or optical delusion to the beholder. 



GOAL SUPPLY. 

Ms. BOBXST Hunt, the Keeper of the Mining Becords in tho 
Museum of Practical Geology, London, has pubUshed a valuable 
series of Mining statistics, showing the extent and probable dura- 
tion of the mineral resources of this country. Coals stand at the 
top of the table, as three-fourths by value of our mineral produce 
annually consists of this article, so indispensable to our manufac- 
turing and maritime supremacy. We therefore learn, with some- 
thing deeper than r^^et, that ''the rate of exhaustion which is 
going on over our coal-fields still increases. From 3052 collieries^ 
there was used and sold in 1861, 83,635,214 tons. Two millions 
and a half tons were wasted in the process of working and burned 
at surface on the collieries of Durham and Northumberland alone 
The total waste must therefore have been very large, although in- 
formation thereof could not be correctly obtained." There is also 
a large waste in the actual consumption of coal in this country 
for domestic purposes, not alluded to by Mr. Hunt, that is not 
likely to diminish so long as coals are cheap. At present, we pro- 
bably bum much more fuel in warming our chimneys than our 
rooms ; but if coals were to be permanently double the price they 
are now, ingenuity would soon find out the way to utilize that 
which we now squander. The year's produce from the principal 
coal-fields is shown by the following figures :— Tons in 1861 — 
19,145,000 from Durham and Northumberiand ; 12,196,000 from 
Lancashire ; 9,375,000 from Yorkshire ; 7,254,000 from Stafford 
and Worcester; 6,691,000 from South Wales; 6,116,000 from, 
Derby and Notts; 11,081,000 from all Scotland.— if ec^awic*^ 
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/ OOAL-OUTTINO BY HACHIKEBY. 

An improved Coal-cutting Machine, invented by Messrs. Robert 
Ridley and Jones, has been completed at Mr. Middleton's factory, 
in Loman-street, and has been successfully tried upon a solid block 
of freestone. The size of the machine is about equal to that of a 
full-sized trunk, being about 3 ft. long, 1^ ft. wide, and 2 ft. high ; 
it has flanged wheels, to run on the ordinary pit tramway,^ and 
weighs about J ton. Motion is given to it by a 6-inch cylinder 
high-pressure engine, the pick being connected with the end of 
the piston-rod ; and by varying the mode of connecting, the blow 
may be given either right-handed or left- handed. Tliere is an 
arrangement for regulating the depth and force of the blow, pre* 
-cisely similar to that used in the steam-hammer; and as the 
attendant has his hand constantly upon this regulator while the 
machine is at work, the precision obtained is fully equal to any- 
thing that could be obtained by hand-labour. Indeed, the collier 
directing the machine must use precisely the same amount of 
judgment as if he were using an ordinary pick ; the principal dif- 
ference being that he is enabled to strike five blows with the 
machine for one blow with the hand. 

With respect to the efficiency of machines upon which this is 
<K)n8idered to be an improvement, we cannot do better than state 
the [results recorded by Messrs. Daglish and Wood, in their pai>er 
read before theNorth of England Institute of Engineers, as obtained 
m actual practice with Messrs. Donisthorpe, Firth, and Ridley's 
machine, at the West Ardsley Company's Balaclava Colliery, near 
Leeds. Working long wall, a kirving 35 yards long, and 37 in. 
deep, was made in 2 hours 45 minutes, including idl stoppages ; 
and in a subsequent experiment, a kirving 43^ yards long and 
37iin. deep was made in 2 hours 37 minutes, so that at the mean 
practicable working speed it would appear that a yard can be cut 
in about 4 minutes. A kirving at the depth mentioned would be 
made at three cuts ; the first going in about 16in., and the two 
subsequent cuts about 10 or 11 in. each. In these experiments 
the speed of the blows averaged about 40 per minute, but the 
machine just completed gave 15 in 10 seconds, so that it is pro- 
iMikble 60 per minute could readily be given in the pit As com- 
pressed air is used instead of steam, the difficulties which have 
prevented the success of several of the machines which have been 
introduced do not exist, whilst the price of the machine being con- 
siderably under 1007., and its liability to get out of order is very 
small, it cannot fail to be very generally adopted as soon as the 
amount of eeonomy which it effects becomes generally known. — 
Mining Journal, 



SUBSTITUTE FOB COAL. 

Thebe is in Trinidad, only a mile from the coasts a basin of 99 
711^ £]led with asphalte, yielding 70 gallons of crude oil per ton. 
Tliere are also apringa of asphaltic oil in \!bQ ncA^^o^MivaViQQdf and 
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large pitch banke off the shore. It is estimated that the lake is 
cajole of producing 300,000,000 gallons of oil, and 40 or 50 gal- 
lons are considered equal to a ton of coaL The Trinidcui CoUmitt 
publishes a mimoire by Mr. StoUmeyer, of Port of Spain, proposing 
the use of this liquid fuel for oceanic steam navigation, and be 
states that be has been at various times for these three years sug- 
gesting this employment of a distillate from the pitch-lake of Tri- 
nidad. To oil a ship would not take above a tenth of the time it 
takes to coal her if pipes were employed, and the oil would not 
take above a fourth of the space occupied by coals. He recom- 
mends that it be applied at once as auxiliary to coal by throwing 
jets over the burning mass, but contemplates eventually upright 
tabular boilers, the liquid fuel to be supplied as fast as it can be 
ocmverted into flame. Of course the North American oil-springs 
are another source of supply. 

LIOHTINO COAL-PITS. 

' A NSW method of illuminating fiery collieries has been proposed 
by MM. Dumas and Benoit, and which they say, so far as their 
experiments have gone, gives promise of success. In effect, the 
method consists in supplying each pitman with a " Geyseler Tube, *' 
in place of a Davy lamp. The light within the tube, which is of 
fluorescent (uranium) glass, is produced from a Rhumkorff*s coil 
placed at a distance from the face of the workings. Insulated 
wires lead from this to each of the illuminated tubes, which can 
as easily be moved about as a Davy lamp, except, we may re- 
mark, ti^at there will be always dangling from each the pair of 
wires ; and as the tubes are hermetically sealed, and do not rise 
perceptibly in temperature, or, as the inventors express it, '* la 
mmiire eat froidcj so there is no possibility of ignition for the 
explosive gases. The light obtained, they admit, is feeble, but 
this they expect to improve upon. 

A ruptured wire might, we submit, produce ignition at the in- 
stant of fracture, in this case ; otherwise the apparatus is pro- 
bably perfectly safe. We doubt its likelihood of success in a 
practical sense, however ; although we feel perfectly certain that 
sooner or later all coal-pits and all mines will be illuminated by 
some form or other of electric light ; and that the Davy lamp, 
beautiful and ingenious as its principle is, and with all tihe good 
service it has done, will come, before very many years shall have 
passed, to be deemed a thing of a comparatively barb2ux>u8 and 
imperfect epoch of mining. — Practical Atechanica' Journal, 

VEW SAFETY M1NEB*S LAMP. 

Isaac M. Evans, a collier in North Wales, has invented a 
Lamp, with these advantages. The Davy has this objection, 
that the gauze covering or envelope renders the light obscure^ 
and practical collien say that they cannot fi)\ lo teaik^ ^xvdca^ 
in a week by its lights as by the light of i^ coinmoTk q»sv^^. 
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Hence it has been known for colliers working in a dangerous 
•stall, to open their lamps or put them aside and use a candle 
instead. Evans's lamp obviates this difficulty or defect. Around 
the light is a thin glass tube, purposely made thin so as to ad- 
mit of expansion. Over this again is a stouter glass envelope, 
strong enough to bear being knocked about with impunity. At 
the top are two gauze cones, and at the base the air is admitted 
to the lamp by means of punctures. The point of the invention, 
it would appear, was to construct a lamp that should give equal 
light to that of a candle, that should warn the collier of the pre- 
sence of gas, and, on the assumption that he with usual rash- 
ness would disregard the warning, should go out and leave him 
in the dark. These conditions are said to have been fulfilled. — 
Mechamid Magazme. 



LUOIFEB HATCHES. 

Pbofessob Abel has communicated to the British Association 
a paper '* On some Results of Experiments on Lucifer Matches 
and others ignited by 'Friction." Having mentioned the compo- 
nents, chiefly consisting of ordinary phosphorus, and gum or 
glue as a binding material, he went on to notice the possible 
causes of accident in the transport of matches. The result of 
experiments proved that no degree of heat to which, under aJl 
ordinary circumstances, matches were likely to be exposed, in 
their transport or otherwise, would suffice to lead to their sponta- 
neous ignition. It was quite within the range of possibility, how- 
ever, that on board ship continuous concussion, combined with a 
degree of heat, might bring about accidental ignition of matches, 
while it might be granted, that the accidental ignition of one or two 
l>oxes in securely-dosed cases might frequently occur almost without 
a possibility of fear of its spreading to other boxes. A knowledge 
of the causes of the accidental ignition of gunpowder and other 
explosives rendered it advisable that such precautionary measures 
as were obvious and easily observed should be attended to in the 
fdiipment of matches, with the view of reducing such occurrences 
to the minimum extent. Some of those steps he specified. The 
&st was the appropriation of a place for the reception of such 
packages, distinct from all other merchandize. Secondly, the effi- 
cient ventilation of that part of the vessel in which matches were 
stowed. Thirdly, the enforcement of rules to prevent fire being 
brought by sailors within the vicinity of the matches. Foortiily, 
the carefully packing of the match-boxes into cases, so as to pre- 
vent any independent motion.* And fifthly, the bestowal of more 
imiform attention on the production of stout and sufficiently 
stable match-boxes. 

Dr. Paul believed a considerable proportion of the matches now 

used, were dipped with paraffin — a substitute for the sulphur tiiat 

WM originally used, and the resinous coating that had been ap- 

plied to thew. The effect was very «udY«2Q.\a4seQi\», 'Svnffia. 
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mMAdbeB ignited readily. There was no smell from them, and they 
were otherwise preferable. 



ABTIFIOIAL ILLUMINATIOK. 

I>B. Fbankland, in a lecture delivered by him at the Boyal 
Institution, observes : ^'The use of animal and vegetable oils for 
illuminating purposes has received no new development the past 
ten years ; but a new source of light of the greatest importance 
has been distilled by Nature herself. The native oil of the 
United States and Canada is obtained in immense quantities; 
from the latter coimtry alone as much as 20,000,000 of ^lons 
have been procured, which, it has been calculated, would give as 
much light as 180,000,000 of pounds of sperm candles. The 
importance of these oils could not be overrated. Some accidents 
had resulted from their use, apparently from careless manufacture, 
it being necessary to remove the lighter constituent oils before 
they oould be used with perfect safety. The lecturer explained 
that it was necessary to bum these oils, as well as Young's 
jMoaffin oil, in lamps made of some badly-conducting mateml 
like glass, so that the oil in the reservoir might not become heated; 
and he showed the explosiveness of some oils, and non-explosive- 
ness of others, when heated to 120 degs. 

The following diagram exhibits the | illuminating equivalents 
of various materials, showing the quantity of other substances 
required to give the same amount of light as would be obtained 
from, one gallon of Young's paraffin oil : — 

Ymmci'B paraffin oil 1*00 gallon 

American rock oil a) 1*26 „ 

^ ft f> (2) 1.80 „ 

Paraffin candles 18*6 pounds 

Sperm „ , ... 22*9 „ 

2fax. „ 26*4 „ 

Stearic „ 27*6 „ 

Composites,, 29*6 „ 

.Tallow „ 39*0 „ 

The comparative cost of light was shown in a diagram ex- 
MbitiDg the comparative cost of the light of twenty sperm candles, 
<eaoh burning ten hours, at the rate of 120 grains per hour: — 

8. d. 

Wax 7 2i 

Spermaceti 6 8 

TkQow 2 8 

Sperm oil 1 10 

Coal gas 4| 

Cannelgas 3 

Paraffin candles 3 10 

„ oil 6 

Sockoa • 7i 

It was thus shown that paraffin and rock oils are the best 
«ourees of light for domestic purposes, inasmuch as they give the 
laivest amount of light with the least development oi'^osX. 

jbi concJasjon, Dr, FraDkhnd alluded very biie^^ V> \^i<^ ^c££l- 
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culties in the way off applying the discoveries of science to every- 
daj purposes. It was thirty years ago that Kiechenbaoh first 
made paraffin and parafi&n oil in the laboratory, and twenty years 
elapsed before any practical use was made of them. It was thirty 
years since Dr. Faraday showed the magneto-electric spark. How 
long shall we have to wait for any development of thermo-elec- 
tricity, or the direct transformation of heat into light by elec- 
tricity ? In the magneto-electric machine, the transformation was 
accomplished by the intermediate transformation of heat into 
mechanical force, by which there was experienced a loss of nine- 
tenths of the heat force. The man of science was rewarded by 
the truths which he discovered ; it was not his function to apply 
these truths to useful purposes. That reqidred quite different 
powers of mind. 



IHPBOVED LIGHTING. 

Mb. J. B. Keeling has patented an improvement^ to be applied 
to the lighting of halls, theatres, and other buildings, likewise 
to the diffusion of intense light, and to the prevention of shadows. 
The patentee takes an electric light, a lime light, or other source 
of intense light, and places it in some elevated spot above the 
space to be lighted. Under or before, or part under and part 
before this light, he suspends or fits a plain white, tinted, or 
coloured curtain or screen, and again in some instances he places 
under or before, or part under and part before, a ceiling of glasa 
or other transparent medium. By these means he removes the 
obstacles that have hitherto prevented the successful application 
of the electric, lime, or other intense lights, to the lighting of the 
interior of large rooms and public edifices, and that also have all 
but confined l^ese sources of light to the position of mere scientific 
curiosities. It is well known that the chief obstacles have been 
the intense brilliancy of the lights, their unpleasant white or 
ghastly hue, and the dense black shadows thrown by them. The 
first, however, gives so far a margin that the medium of the curtain 
absolutely utilizes the objection not by the sacrifice of brillianey^ 
but by the complete diffusion of the rays. The second obstacle 19 
overcome by the tint or colour of the curtain or screen giving any 
hue most desirable to assimilate with any of the lights now usually 
employed, whether it be that of gas, of any description of oU 
lamp, of any wax or other candles. The relative use of the cur- 
tain or screen to the source of light is the same as that of the 
clouds to the sun. — Mechanics* Magazine, 



ventilation op apabtments. 
The French Academy of Sciences, have received a paper by 
General Morin, on the Ventilation produced in apartments by Fire- 
places. The room of the Director of the Conservatoire des Arts et 
Metiers was choaen by him for his experiments. This apartment 
nxAjr be heated at pleasure, either by a &tQ m ^<d fa«-\)VMB, or by 
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a moath of the calorifere of the egtablishment. Experiments were 
first instituted to ascertain the volume of air evacuated by the 
fireplace by the mere action of the difference of temperature of 
the outer and inner atmosphere. This natural ventjlation was 
found to be on an average 400 cubic metres of air per hour, when 
the outer temperature was between 1*8 and 10 deg. centigrade 
(85*3 and 50 Fahr.), and the iuneri temperature was between 18 
and 22 deg. centigrade (64*4 and 71*6 Fabr.). Hence this room 
' is sufficiently ventilated by the mere aspiration of the chimney, 
even when, instead of one person, it contains, as it sometimes 
happens, ten or twelve. Direct experiments afterwards showed 
that the mouth of the calorifere introduced 150 cubic metres of air 
«t 20 deg. centigrade per hour (68 Fahr.), when tbe temperature 
of the calorifere was between 70 and 100 deg. centigrade (158 and 
212 Fahr.) ; but when the temperature of the calorifere was 45 deg., 
it only furnished 123 cubic metres. The quantity of air thus 
introduced through the interstices of two windows and two doors 
was found to be 246 cubic metres per hour. The fireplace drew 
fh)m 1200 to 1300 cubic metres of air per hour, the amount of 
urood consumed being 8*26 kilogrammes per hour. The same 
quantity of air was drawn when the fire consisted of coal, the 
quantity burnt being 4 kilogrammes per hour. From these ex- 
periments it appears that nearly the whole of tbe warmth pro- 
duced by combustibles in an apartment is can-ied off through the 
chimney, and the only useful part of it is obtained by radiation. 

THB CHRONOTHERMAL STOVB. 

Messbs. Luok, Kent and Ccmminob, of Eegent- street, 
Waterloo-place, have brought out a Stove, which is stated to be dis- 
tinguished by the simplicity of its construction, and the admirable 
manner in which it effects the purpose it is intended to fulfil. It 
tonsists of a cylinder of cast-iron, about 20 in. long and 9 in. in 
dfometer, pierced with several apertures at each end. Tliis, which 
forms the external portion of the stove, is mounted on an orna- 
mental base, fitted with a sliding register for regulating the draft 
through the fire, and surmounted by a suitable lid or top, of hand- 
some design. An internal cylinder, one or two inches smaller 
than the external case, within which it is suspended, contains the 
eironkur g^te on which the fuel rests. The fire, kindled at top, 
heats the metal with which it is in contact nearly red hot. The 
air contained in the space between tbe two cylinders is rarefied, 
and flows out into the apartment through the holes in the upper 
portion of the external case, while cold air rushes in through tiiose 
beneath to make up the deficiency. The passage of the air over 
the heated plates is so rapid that the particles of dust in suspension 
cannot become ignited, and there is in consequence a complete ab- 
sence of that peculiar scorched odour, so common in rooms heated 
by the ordinary stove. The products of combustion are conveyed 
»way by a small pipe proceeding from the side oi \\iQ «^a^^ VoXs^ 
aoy convenieni £ae. The calorific powers of t\vQ Sk'^^x^X.^^ ^^^ 

F 
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yeiT considerable, 12Ib. of Welsh coal sufficing to warm a large 
half for an equal namber of hours. The fire, once ignited, requires 
no further attention whatever during the day. When burned out, 
the inner cylinder is withdrawn by a suitable hook, and another 
filled with fresh fuel substituted, so that the operations of the 
stove can go on uninterruptedly for weeks together if necessary. 



WELCH'S DOUBLE-ACTION PATENT BEGISTEE STOVE. 

This invention is intended to warm one or two rooms, supjdyiog 
them with fresh but heated air, by one and the same fire, while 
also promoting ventilation, and preventing draughts — purposes 
long striven for in various ways. The draught from the open fire, 
instead of flowing upwards and into the chimney, flows downwards 
(towards the feet), and into an iron box behind the fire ; and from 
thence, through sheet- iron pipes, into the chimney. By this 
means, not only is a better open fire obtained, but a stream of 
fresh air is passed over the pipes in the air-chamber, and led into 
the room or into the bedroom above : thus obtaining more than 
double the warmth, it is estimated, of an ordinary fire, but capable 
of regulation at pleasure. If the ash-pan is drawn a little outwards 
the downward draught ceases, and the stove then acts like those 
in ordinary use. As regards ventilation, by supplying a room 
liberally with fresh warm air, the foul air from the combustion of 
gas, &c., and from exhalations from the lungs, is brought below 
the breathing level, and swept into the fire. A hollow fender, 
connected with the warming apparatus, is also a part of this in- 
vention, which may at will be filled with heat from the fire, and 
this warmth brought to the feet, corresponding with that of hot- 
water. This hollow feet- warming fender is not necessarily a part 
of the stove. — Builder, 



UTILIZATION OP WASTE IN THE IRON MANUFACTURES. 

Chemical analysis has demonstrated that the thousands of tons 
of cinders drawn'from the puddling and re-heating furnaces, which 
at most rolling-mills are thrown away as useless, contain invariably 
from 25 to 50 per cent, of metallic iron, combined and mixed with 
sulphur, silica, lime, and alumina, forming a very peculiar brittle 
compound, defying the most ingenious devices of our ironmasters 
to separate. Professor Fleury, of Philadelphia, states that, near 
Troy and the Albany iron works, at Troy, New York, many 
thousand tons of this puddling- cinder are spread over the streets, 
every 1001b. of which contains from 80 lb. to 55 lb. of good iron. 
After many unsuccessful attempts, he has finally succeeded in ex- 
tracting good cast as well as wrought-iron, and has even been so 
fortunate as to produce from this refuse material a good quantity 
of cast steel. Two great difficulties had to be overcome. Ist. 
The oxides and metallic iron in these cinders are combined with 
silica and other substances in such a peculiar way that, by re- 
melting the same in the puddUng, c)ipo\»i, or other furnace, very 
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. fitile of the metallic iron can be extracted ; the combination with- 
stands even the high heat in a steel crucible. 2nd. By re- working 
the cinder with lime alone^ or with lime mixed with charcoal and 
clay, the product is red short, and often red and cold short. The 
Bolphur, silicon, and phosphorus remain still combined with the 
iron ; all attempts to extract good neutral iron from the puddling- 
cinder by dry admixture of lime are unsuccessful ; no other means 
lemain but to destroy or loosen the tenacious chemical combina- 
tion of these substances before they were placed in the furnace. 
Unslacked burnt lime possesses the peculiar property of- decom- 
podng silicates during hydration, or slacking, as it is commonly 
•ealled. Taking advantage of this fact, Professor Fleury mixed a 
proper percentage of powdered burnt lime with the fine-ground 
4nnder, and, after wetting the whole with water, exposed the mix- 
ture to the drying influence of the atmosphere. The dry com- 
pound was then heated in a common puddling-furnace, and 
treated like pig iron. He obtained 50 per cent, of wrought-iron, 
^du(^, however, retained still some traces of sulphur. To extract 
these last traces of sulphur he dissolved in the water which he 
used for slacking the lime a small percentage of a chlorine salt, 
' and his expectations were thoroughly realized. The Professor 
states that the process is also applicable to the working of siliceous 
ores, and can be perfbrmed in the puddling, cupola, or blast 
fomaoe. The preparation of the cinddr, cost of lime, salt, &c., 
does not exceed 2 dels, per ton ; and, if properly worked, the 
result is invariably a good quality of iron. — Illustrated London 
News. 

EKOLIBH AND SWEDISH IBON. 

ExFEBTMEKTS of an important nature have been made at the 
f<»-tres8 of Carlberg, in Sweden, upon the respective merits of 
armour-plates made in England, France, and Sweden. Messrs. 
John Brown and Co., of Sheffield, sent two plates, one 12 ft. by 
2 ft. 6 in., and one 6 ft. by 3 ft. 8 in. Messrs. Petin, Gaudet, 
and Co., of Lyons, sent two plates, each of 7 ft. 6 in. by 3 ft. 3 in. 
The Montala Ironworks Company, of Sweden, sent two plates of 
12 ft by 2 ft. 6 in., and one 6 ft. by 3 ft. 8 in. All the plates 
were of 4i inches thickness, and then bolted to a teak target 
backed with iron plating, and supported by a massive stone pier. 
The two upper plates in the target were the French, and each 
was secured by 11 bolts. The next plate below was the longest, 
Swedish, and this was secured by 29 bolts. Below this was a 
tier of two short plates, one Swedish and one English, each 
secured by 24 bolts, and the lowest place was a long English, 
secured, uke the Swedish, by 29 bolts. Each plate received six 
shots firom the ordinary 68-pounder naval gun. The French and 
Swedish plates broke to pieces, and the English plates remained 
nninjured and free from cracks. The shot uaed 77^x0 oi ^"^t^ve^ 
iron, and exhibited great toughness as compared Vi^iXi V\i<& ^ck\» 
aged Id tbe English service — the core or centre oi tV^e %\ioX.> ^'lXay 
72 
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striking, being of double the weight 'of the core of the Englisb 
shot — Army and Navy Gazette. 

FBESEBVATION OF IRON Aim STEEL. 

Cavalibb Novi, formerly Lieut. -Colonel of the Ordnance, has 
read at the Eoyal Institution of Naples a paper entitled " Sub- 
stances for the Preservation of Iron, Oast Iron, and Steel." It 
was approved and inserted in the Reports of the Academy. Affcer 
having enumerated the principal means for preserving iroQ 
adopted by the ancients, and still more recently down to modem, 
times, he confines his attention to the three following compositions 
for coating iron works : — 1. Varnish composed of resinous matter, 
such as essence of turpentine, galipot, resin, colophony, &c. 2. 
Varnish, in the composition of which there is quick essence of 
coal, tar, and dry pitch of the same tar. 3. Varnish, the compo- 
sition of which is derived from asphalte and its quick essences,, 
mixed with oxides and various colouring substances. He con- 
cludes by saying that the future preservation of iron depends on 
the positive use of asphalte and its results. The French Govern- 
ment have directed that experiments should be made on thes& 
compositions. 



MANUPACTURE OP IRON AND STEEL. 

Messrs. Williamson, of Farliament^treet, and Picard of 
Lyons, have provisionally specified an invention, the object of 
which is to run molten iron or steel directly from a converting 
vessel, capable of rotating motion, into moulds or receivers. 
For a large casting they pour into one mould, or into a receiver 
placed over it, the iron or steel produced in several converting 
vessels by means of conveying gutters, which gutters are in com- 
munication with the converting vessels. Sometimes they make 
the converting vessel portable, and remove several to the mould. 
— An invention which relates to ball, mill, and puddling furnaces- 
employed in the Manufacture of Iron and Steel has been provi- 
sionally specified for Mr. Thos. Wright, of Ooldbrook Ironworks, 
New Brunswick. The improvements consist in building such 
furnaces in pairs, with a stove formed in the neck, to receive the 
metal preparatory to its being passed forward into the body of the 
furnace, and in applying a blast of atmospheric air to such liir- 
naces, either hot or cold, as required, whereby he obtains a more 
uniform heat, producing a better quality of the manu&ctured 
metal, with a larger yield also, effecting a saving in fuel, and a 
diminution of manual labour. — Builder, 



NEW ANCHOR. 

A NEW Anchor, invented by Mr. Martin, has been tested on the 

part ot the Admiralty. This anchor weighed 24 cwt. 2 qrs. 12 lb. 

on being placed on the testing m^ycVLm^. The distanoe from the 

centre of the pin, which fastens t\iQ o^^t^AA \.o ^<^ !dQ»^\n «> 
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point near the extremity of one of the flakes, was measured, and 
was 5 feet 5 inches. Although subject to strains varying f^m 9 
to a weight of 24 5-16 tons, its deflection was but one half-inch, 
juad the shackle yielded only 1-1 6th of an inch. On being let down 
to 20 tons pressure, the deflection was decreased l-16th of an inch ; 
at 15 tons it was decreased by 3-16ths ; at 9 tons the permanent 
■set was |th less ; and when all pressure was removed, the original 
dimension was regained. The Admiralty test was 24 5-16th3 
tons. The test was then pronounced satisfactory. 



ANVIL-BLOCK CASTING. 

Messrs. Stanlet and Co., iron founders. Midland Works, 
Sheffield, have cast an Anvil Block weighing 100 tons. The ope- 
ration of casting began about eight o'clock, and continued until 
three. The mould — to the uninitiated only an immense hole in 
the earth — was situate in the centre of a spacious castiug-room, 
liaving on each side a powerful crane, by which the molten metal 
was conveyed in ponderous "ladles" from the furnaces to the 
mould. The metal was run from two large cupols and two air 
farnaces. The anvil block is intended for a 124-ton Nasmyth's 
double-acting st«am-hammer, resting on a foundation of oak 
blocks, 11 feet square by 4 feet deep, and 120 large piles driven 10 
feet in the ground by steam-power. The hammer is for forging the 
homogeneous metal for the large Whitworth guns and projectiles, 
marine engine-cranks, and other shafts, weighing from 5 to 8 tons 
each. — BuUder, 



IMFBOVED KANUFACTDBE OF SCISSOBS. 

M. SnofOLET has introduced into Sheffield a new process of 
manufacturing Scissors, which promises to revolutionize some de- 
partments of that trade.: — 

By the old process scissors are forged by hand. A flat narrow piece of steel 
of tile requisite length and thickness for the size of scissor required is beaten 
on the anvil with a hand hammer into a rude approach to the shape required. 
The bow is made bj punching a hole through tne shank end, and hammering 
tbe steel tlmmer ana wider until the requisite width is obtained. The orna- 
mentation of the'shank has to be produced by the hand-file— a long, laborious, 
4Uid therefore expensive, process. After all this labour has been expended 
upon tlie scissors, they are sent to the grinders to be put into shape. Even 
tM flknr leaves the scissors very rough and uneven, and the grinding is con- 
«eqiieiitiy a laborious operation. By the new process, a great portion of the 
labour we have indicated is saved. Conunencing with the narrow piece of 
steel, M. Simmolet first chips slight pieces out of the shank by a sinele stroke 
of a machine. Another piece is struck out of the centre or the shank end, 
and by the simplest process possible— the introduction of a sort of wedge— the 
hole tiras made is enlarged into the bow. Then comes the simple process by 
'which the old plan of forging is superseded, filing is nearly done away with, 
and the erinders' labour is materislly diminished. Dies of the precise size and 
shape of the scissor required are fixed in a steam hammer. The scissor is 
placed upon one die fixed on the anvil of the hammer, and is struck with a 
^oorresponding die fixed to the face of the hammer itself. By this simple and 
ingenious process scissor after scissor is forged almost bv a %mg,\e \Aiwt . ^V^ 
olgeet of lorging sd'ssora is. hv compressing the pores oi t\i© «i\«^\.o Ssk^tX. 
muUhardaeBB, tenacity, and ekatimty-^in one word, that ** tem^^* on^^OtAS^ 
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the value of the adssoxB as » oatting^iinplement d^ends.. We are assured HksA 
this result is attained even more perfectly bj M. Bimxnolet's steam-hammer 
and dies, than by the hand-hammer 'of the forger. The forger hammering 
first one part of the blade and then the other, often tempers one ]^art better 
than the other ; but by the use of the steam-hammer perfect umibrmity of 
temper is obtained throughout. As a question of temper, the machine-made 
scissor is at least equal to the one made by hand from the same quality of 
steel, in every other respect it is superior. In the first place, the bows and 
shanks, as well as the blades, of machme-made scissors are perfectly uniform, 
and perfect uniformity cannot be secured by the hand-hammer, where the- 
workman has to be gwded by the eye. In the next place, the ornamentation 
of the bow is produced by the same stroke that forges the blade. However 
elaborate the ornamentation required, it has onlv to be inserted in the die, 
and is reproduced in perfection in the scissor. Thus the long and laborious' 
operation of filing the straight or slightly curved bow into a highly ornamented 
one is not only saved, but improved upon. The scissor comes from the 
machine with a narrow fiange on each edge. The greater part of the flange 
is cutoflTby machinery, and the hand-file is required only to round off the- 
edges from which the flange has been cut. The steel, moreover, comes &om 
the steam-hammer a smooth and perfect scissor as regards shape. There is 
no xmevenness of surface to be ground down ; only poliui and edge is required,, 
and therefore the work of a grinder is obviously much less than in hand-forged 
scissors. Hand-made scissors have to be made in pairs, and require great 
care and labour in fitting.. But scissirs made by these machines are so per- 
fectly uniform, that any two taken promiscuously from a heap, fit together as. 
a pair, without the least adaptation,.and M. Simmolet's invention provides for 
the riveting by a process assmiple as its predecessors. The total result is this:. 
— The machine-made scissors ore in bow, shank, and blade perfectly uniform ; 
the bows are rounder and smoother inside than those of the hand-forged 
scissors, and are consequently much more agreeable to thefingers in use ; the- 
quality of the blade is equal to that of the lumd-forged scissors, if the same* 
quality of steel is used ; moreover, scissors entirely devoid of omamentatioa 
can be produced cheaper by machinery than by hand ; and ornamented scis- 
sors can be produced at ereatly reduced prices. — Abridged ftom the Sh^ffielS 
Independent; Meehanicr Magazine, 



4 OAST-IBON GIBDEBS. 

Db. Peboy, the eminent metallurgist, on visiting the remains of 
the German Bazaar, in Langham-place, after a destructive fire^ 
remarked that several of the Cast-iron Girders of the building were 
much benty and the cast-iron columns distorted by the operation 
of the fire, — a circumstance of considerable importance with refe- 
rence to the use of cast-iron for building purposes. The girders 
were 13 ft. long, and 13 in. deep in the middle, tapering off slightly 
towards each end, and flanged, as usual, at the bottom. Several 
had fallen to the ground, of which only a few were broken ; and 
of those which remained entire two were bent laterally in & 
striking and nearly equal degree. The flexure was gradual from end 
to end ; the deviation from a straight line at the ends was 32 in. 
Ko cracks could be anywhere detected. Many of the cast-iron 
columns, which were stUl upright, had been singularly twisted at 
the upper part, as though the metal there had been softened by 
heat, and yielded, without cracking, to the eflfect of pressure from 
above. As far as Dr. Percy and his friend, Mr. James Fergus- 
■son, could judge, there was no very decided evidence of fracture 
in either girdera or columns from the injection of water upon 
them ; and jret, from the fused glftSB »ad oV^isi. o\>^\a ^Y^klK^ 
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anttered about, it is certain that they most have been exposed 
to a pretty high temperature. Dr. Percy considers these results 
to deserve attention from engineers and architects, and that it 
would be desirable that specimens of these bent girders and 
twisted columns should be preserved in some public museum, 
where they might at all times be accessible for reference. A 
collection of objects in illustration of accidents, such as the 
bursting of boilers^ breakage of railway axles and tires, railway 
collisions, &c., would be as interesting as it assuredly would be im- 
portant in a practical point of view. 



NSW MODE 07 DBAWIwa METAL TUBES. 

A POWERFUL hydraulic machine, embracing many coustructive 
novelties, has undergone some severe tests at Johnstone, near 
Glasgow. The machine is for Drawing Tubes of cast steel and 
other metals from the cold bar, without join or weld, in the fol- 
lowing manner : — ^A round bar of cast steel has a hole pierced 
up the centre, and one end tapped to the depth of about H id. 
The piece of steel thus prepared has the tapped end — which is 
bevelled back about 14 in., to admit of its being passed through 
a wordle or draw-plate, having a hole l-16th in. smaller than &e 
piece of steel to be drawn — secured to the end of the draw-rod, 
which is secured to the flange of the piston ; therefore, when the 
water is pumped into the cylinder, the piston is forced out^ and 
in making its travel, draws the steel through the wordle ; but 
were the drawing to take place from the surface alone, a con- 
siderable tensionsd strain would be thrown on the inner particles, 
but this is obviated by drawing over a mandril, having a bulb at 
the end, which not only eases the strain, but polishes the bore. 

The machine, of some 30 tons weight, consists of a double 
cylinder and double pistons, the cylinders having flanges at each 
end about 5 ft. square by 9 in. thick, and having recesses at 
given distances, into which draw-plates, or wordles, and mandrils 
are fitted. The cylinders are placed at a distance of 10 ft. apart, and 
a piston 16) in. diameter, gives motion to a cross-head or plate of 
the same size as the cylinder flange. Into these flanges steel draw- 
bars are secured. When the piston on the right-hand side ia 
home, the two flanges are together — in other words, the cross- 
head plate and the cylinder cover are in close approximation. 
The steel to be drawn is screwed into the draw-bar, when the 
piston, on being forced out with the water, pulls the steel through 
the draw-plate ; and this is continued unUl the tube is brought 
to the proper size, the steel being annealed several times dunng 
the process. 

For large tubes the steel is cast hollow, thus saving the cost 
of boring and the waste of metal. The patentees are sanguine of 
being able to make tubes large enough for the bore of t£!i& Knsir 
strong gun. Its power ia equal to 600 tons pTe&&\nQ, «xA Sa>^^ 
£i9t of the kind coDstructed in .Scotland, and lot vjqc^qs^^ ^*^ 
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workmanship and beaatj of execution, reflects great credit on 
the maker, Mr. M'Arthur. — Mechanics' Magadne and Glasgow 
Herald, 

AGBIOULTUBAL MAOHINEBT. 

The Exhibition of Implements by the Smithfield Clnb, at the 
Agricultural Hall, Islington, in December, 1863, was very fine. 
A mere list of articles which attracted attention would be of little 
value ; but a few of the principal implement stands certainly call 
for a notice. Steam-tilling apparatus, for instance, formed a 
marked feature in the exhibition. Mr. Steeven's balance plough, 
with parallel motion for raising one set of shares out of work, 
while the other set is being lowered into the ground between 
the journeys, is worked by Messrs. Garrett's stationary engine 
and windlass on Messrs. Howard's principle. Messrs. J. and F. 
Howard have improved their steam ploughing implement, by 
placing it upon four wheels, by which the steerage is made easier 
and the plough steadier. To their cultivator they also attach 
ridge-ploughs, so constructed as to be double-acting, making a 
ri^e wheUier travelling backward or forward. This firm is not 
only supplying a large home demand for steam cultivating appa- 
ratus, but has sent out these machines to Germany and Fi-ance, 
to Italy, Spain, and has lately started two steam-ploughs near 
Lisbon ; it has other "sets" in India, and is sending several sets 
to Egypt. While the Britannia Works at Bedford are thus turn- 
ing out this novel species of agricultural machine, in addition 
to the horse-ploughs, harrows, and haymakers, for which they 
are famous, the steam- plough manufacturing is still more largely 
carried on at Leeds. Mr. John Fowler announces that his en- 
gines have broken ground (literally) in New Zealand, at the 
Cape of Good Hope, at Melbourne, in Antigua, Cuba, Barba- 
does, Porto Rico, and Demerara, in the latter country having ob- 
tained a public premium of 1050Z. as the most successful intro- 
duction of steam power to the cultivation of the soil, while 
reports already come across the Atlantic of greatly incxeased yields 
of sugar from the use of the new machine. Others of Mr. 
Fowler's steam-ploughs have gone into Austria and Prussia, and 
into the south of Bussia. In India, some of these engines were 
preparing ground for cotton, tea, and indigo ; and in Egypt, a 
large number of them (costly as they are) had been despatched 
and set to work, to cultivate for cotton, and take the place of 
the cattle destroyed by the great murrain. Mr. Fowler stated 
that he was then (Dec. 1863), turning out from his works no 
fewer than four engines per week, and that in February, the 
production will reach one per day, and these pieces of machinery, 
it should be remembered, are worth 800Z. to more than lOOOZ. 
each. 

The 'Hraction-engine," or the farm-engine, made locomotive on 

common roadu, is now largely used for hauling both heavy steam- 

plough macbiDery and threshing-macbiiiea froto. ^tm \ft W:m\ 
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«nd it is probable that much of the present labour of our 
teams in harvesting and manuring will ultimately be accomplished 
hy the same engine that already ploughs and grubs. As an in- 
■stance of the extent of our foreign trade in agricultural ma- 
chinery, Messrs. Clayton and Shuttleworth, in 1862, sent 120 
steam-engines with thrashing-machines, to their agency in Vienna, 
and these are now in use in Wallachia and Moldavia, and parts of 
Hungary. The trade with Russia is stopped by the war, and 
the unsettled condition of that country ; but Italy is purchasing 
largely, and a great German trade is springing up. Egypt 
appears, just now, to be one of the best markets for agricultural 
machines. 

Among the portable engines of Messrs. Tuxford and Sons, for 
steam-cidture and thrashing, Appold's centrifugal pump was 
shown, proved by recent experiments to perform double the duty 
of the old sooop-wheel, in raising water for drainage or other pur- 
poses. Messrs. Tuxford have brought out a new windlass for 
steam-culture, in which frictional gearing is employed for avoid- 
ing breakages of the wire-rope, and the brakes are self-acting. — 
Abridged from die Times* Hqtort. 



SUBAQUEOUS APPARATUS. 

At a late sitting of the French Academy of Sciences, a new 
apparatus for enabling persons to remain under water, or in places 
filled with deleterious ganes, was described. The apparatus con- 
santB of a piece of wood having the form and dimensions of the 
human mouth when open. To this piece of wood two india-rubber 
tabes are fixed, of any length, according to the exigencies of the 
case. The man engaged in the operation is further provided with 
a noee pincher, or instrument for compressing the nostrils, so as 
to prevent the introduction of the deleterious gas or of water, as 
the case may be. The operator puts the piece of wood into his 
month, and puts on the nose pincher ; he stops up one of the 
orifices with his tongue, and inhales pure air from the other ; 
after which he shifts his tongue to the latter orifice, and exhales 
his breath through the other. He continues thus regularly shift- 
ing his tongue from one orifice to the other, in the order of the 
inspirations and expirations; but even a mistake would be of 
little consequence. 



BBIDOE-BUILDING. 

Mr. Spencer has read to the British Association a paper 
{contributed by Mr. Page, the engineer of Westminster Bridge) 
^'On the Foundation of Bridges," at the recent meeting of the 
British Association. After giving his own experience in such 
matters, he went on to describe the process of formatioti. Taa 
foundation^ he said, might be described as a par\> oi l\i^ ^Xxm^mx^ 
wMcb resisted the weight of the superstructxiTe, and \\. 'W** «^*"^- 
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deot that the higher the horizontal place of the resiBting mass was, 
the less was the weight of the superstructure upon it, and th& 
better adapted as a foundation to resist its pressure. He then 
described the system he had pursued in t)ie construction of four 
bridges over the Thames, and also of the pier at Greenock. He 
considered it important that the foundations of each pier should 
be one undivided structure, and should not be broken into sepa- 
rate parts, as it was in cases where cylinders were used ; and 
that, besides the resistance due to the horizontal area of th& 
foundation, it should embrace the additional resistance afforded 
by the friction due to the vertical surface of the pile, and this, 
short of founding on rock itself, would present the most solid 
resisting mass that could be found, l^e application of this 
system to harlx)urs of refuge was a subject of g^eat interest and 
importance at the present time, both for expedition in completing 
the works and for economy. 



LIGHTHOUSES OF IBELAND. 

The Key. Dr. Komney Bobinson, Astronomer Boyal, haa 
addressed a letter to the Inspecting Committee of the Ballast 
Board on the Lighthouses of Ireland, which he has recently in- 
spected. He bears testimony to the perfect cleanliness, order, 
and discipline which he found in all the thirty-six lighthouses 
which he visited, and in the dwellings attached to them. Dr. 
Bobinson states in a note that, when leaving Gola Sound, though 
the gale was much abated, the waves were 20 fb. high, and of 
such power, that they made a clear sweep over the Stags of 
Aranmore, 45 ft. above the sea level. Keferring to the object of 
these establishments, Dr. Bobinson makes remarks, which may 
apply to lighthouses everywhere. He says : — 

" With respect to the optical part of your lighthouses, I was glad to see 
how largely you use the dioptric system. I was not prepared to find it so ex- 
tensiveljF employed in the Irish lights, nor, I think, is the public. Of its 
superiority to the catoptric I have no doubt, and I have now got an additional 
evidence. At Bathlin, when asking the keepers about the visibility of the 
different lights around them, I found that * they saw the Maiden's (distant 27 
nautical miles^ in very clear weather.' At the Maiden's they saw Bathlin 
habitually ; ' it was a good and strong light.' Both lights are first-class, but 
Bathlin is dioptric ; yet, though the latter kind are so much more powerful, I 
think those which I have seen (with the exception of BockabiU) are still sus- 
ceptible of improvement in the followinjg^ matters : — In some of the earliest— 
for instance, JBallycotton, which in other respects is perfect — some of the 
reflecting prisms are of verjr green glass, and a few so full of ttria that they 
cannot add anything to the illumination, and ought to be replaced b^ good 

glass. In some cases, the prisms are not properly adjusted, and their Light 
oes not go where it is wanted. I was glad to hear that the commissioners are 
employing a competent person to set this to rights. When once properly 
adjusted, they are not likely to get out of position without much violence. 
The same may be said of the mirrors which are substitutes for prisms at St. 
John's Point, county of Down. These mirrors would be much improved if, 
instead of the amalgam of tin which coats them, ther were silvered; bat 
priamB vroaJd be preferable, especially as this light is red." 

JDr, Robinson tells the Ballast Board tVisAi t\i«>f «s^-iio\> ^cof^Vs 
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appreciated, and he had himself but a very imperfect idea of th& 
enormous amount of work they do, and do welL 



LiaHTHOUSB OONBTBUOnON. 

The lantern for the Lighthouse of Aranmore, off the coast of 
Donegal, has been constructed by a Dublin firm, — Messrs. Ed- 
mundson and Co., of Capel-street. It is a huge sixteen-sided struc* 
tnre, covered with a copper dome, and surmounted by a ball, 
supplied with ventilators, and bearing a wind- vane representiiu^ 
an arrow. The height of the structure from its base to the haSl 
18 30 feet, and its diameter is 15 feet. ** At first sight," remarks 
ihe^ Dublin News Letter in describing it, '' one would be inclined to 
believe that it was a large portable house. This lantern will 
stand on a solid mason-work tower of 55 feet high, which will 
make the elevation of the light nearly 85 feet. The floor of th& 
lantern is composed of pieces of metal, weighing 16 tons, 
and all jointed together with the greatest precision. From this 
flooring rises a metal wall, presenting sixteen sides. From this 
wall the lantern springs, which is composed of forty-eight com- 
partments, divided by bars of gun-metal, grooved to receive 
plate-glass three-eighths of an inch in thickness. The uprights 
sustaining the dome are of planed iron, jointed with gun-metal 
astragals. The lantern is entered by means of an air-tight door, which 
will open on the platform of the tower, into which the lantern will 
be bmlt and bolted down. The metal walls are lined with polished 
mahogany, in which ventilators are inserted. A curved metal 
stairway leads to an open ironwork gallery surrounding the apart- 
ment at half its height. This gallery will be used for serving 
and tending the light, which will be a revolving one, and of the 
first order. Inside the dome, a circle of iron is introduced, from 
which the T-iron that will support the apparatus for sustaining 
the light will spring. This T-iron will rest on the wrought-iron 
oonice plates at the spring of the dome. Here will also be fixed the 
madunery and fixtures for the revolving gear, to which will be 
aflSxed a weight, which runs through a hollow metal column, 
having its base at the foundation of the tower. The weight is 
to be wound up on the principle of a clock. The whole work 
has been carried out under the immediate supervision of Mr. 
Wigham. It is the first of the kind ever manufactured in. 
Ireland.'^ 

IMFBOVED LEATHEB-CLOTH. 

Mb. Szebelhey, the chemist, who exhibited, in the Great Show 
at South Kensington, in 1862, some specimens of his Artificial 
Leather, or Leather-cloth, has greatly improved its manufacture, 
till it now promises to become a most important manufacturing 
disooveiy. While it possesses iJl the best attributes of leathsc \&. 
great strength and durability, it has other and BpecvaX 8l^n^\x^»a^ 
cfJtaowB—nameljr, complete impermeability to "s^ibtw^ »i ^«^- 
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bility and softness equal to a woollen fabric, and a cheapness which 
makes its cost scarcely one-third that of real leather. Thus, a 
good calf-skin costs from 10«. to lis., and yields leather for three 
or three and a half pairs of boots, whereas six square feet of the 
calf-skin leather cloth yields materials for five or six pairs of boots, 
and costs only about 48. 6d. The nucleus of a factory has ^been 
established at Olapham, where the leather is now made. The 
&bric used in the manufacture is entirely according to the kind 
of imitation leather wished to be turned out. Thus "moll** — a 
very thick, soft kind of cotton fabric made at Manchester — is pre- 
ferred for calf-skin ; fine calico or linen for waterproof material 
for mackintoshes, siphonias, &c., as perfectly waterproof as India- 
Tubber itself; and alpaca, silk, cloth, or common cotton for boots 
and shoes, bookbindings, harness, carriage furniture, and all the 
thousand purposes to which real leather is applied. What the 
•composition of the pigment is which in a few hours changes com- 
mon cotton into a substance like enamelled leather, and only to be 
distinguished from the real article by its non-liability to crack and 
its greatly additional strength, is of course a strict trade secret. 

The mode of manufacture is simple. The fabric to be con- 
verted into leather, silk, alpaca, or whatever it may be, of any 
length or width, is merely wound on rollers beneath a broad knife- 
blade, which by its weight presses in and equally distributes the 
pigment previously placed upon it. A hundred yards may thus 
be done in a single minute ; and in this most simple application 
the whole manufacture begins and ends, except that three coats of 
the pigment are necessary to perfect the leather, and an interval 
of 24 hours must'elapse between the application of each. During 
this period the sheets are carried to a drying-house heated to a 
temperature of 94 deg., and where they are hung like oilcloth, 
according to the order in which they arrive, the last comers dis- 
placing those which have completed their time and are ready for 
their second coat. Thus the manufacture never stops, and three 
days suffice to complete " hides" of any length or breadth to which 
fabrics can be woven. For imitations of morocco or other marked 
leathers the long sheets are simply passed, when finished, through 
iron rollers, which indent them in any pattern required. For 
'enamelled leather, the enamel is applied after the third coat by 
hand-labour, which, though slower, of course, than that of ma- 
chinery, is nevertheless rapid enough to cover the sheet in a very 
short time. The enamel, when dry, is infinitely superior to any 
description of patent leather. The pigment which transforms the 
cotton into leather is capable of being tinted to any shade that 
may be wanted of red, green, brown, black, blue, yellow, &c., 
vand that whatever are the ingredients of the composition, no ad- 
mixture of india-rubber or gutta-percha forms part of it, inasmuch 
as the leather- cloth when complete, even when left folded and ex- 
posed to considerable heat, is entirely free from the tendency to 
stickinesa which has been the great objection to all waterproof 
matenaL — Abridged from ike Times. 
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jeune's substitute fob LEATHEB. 

Mb. W. B. Jsunk, of Bow, has patented a fabric to be used 
in lieu of leather for various purposes, which is described a» 
follows : — 

He takes a long sheet of fabric, felt, or paper, and spreads 
thereon a coating of indiaprubber or gutta-percha, or such like solu- 
tion, and when the solvent of the solution is evaporated, a thin 
film of rubber or s^tta percha is evenly deposited on the fabric, 
felt, or paper ; he next applies a similar coating of india-rubber 
or gutta-percha upon a number of skins or pieces of leather, and 
when the solvent is evaporated by the aid of iron rolls, he unites 
the skins or pieces of leather and fabric, felt, or paper, by passing 
them through the rolls with the rubber surface in contact. The 
fabric, felt, or paper, and skins or pieces of leather now united, are 
rolled upon a drum and placed upon a machine, in which, whilst 
the sheet is kept at the required tension, a knife, running at a quick 
speed, splits off as much of the skin or leather as may be required. 
The fabric, felt, or paper is now covered with a perfect sheet of 
leather ; the remaining portion of the skins can again be treated 
in the same manner as before, so that the number of times he may 
split the skins depends upon the thickness of them, and the pur* 
poses for which the fabric is required. The precision of the split, 
ting, which enables him to obtain. several or many slices from the 
same skin or piece of leather, is only attained by, the aid of the 
&bric, felt, or paper. 

The fabric, felt, or paper, having a perfect surface of leather, 
may be dyed and embossed in the usual way, and a fabric is thus 
produced at a great reduction upon the price of solid leather, and 
which, as it contains a film of india-rubber or gutta-percha, is 
waterproof, and therefore fit for many purposes for which leather 
would not be suitable. 

When a waterproof fabric is not required, other cementing ma- 
terials may be employed in place of india-rubber or gutta-percha. 
He prefers, in producing the fabric above described, to employ not 
whole skins, but square pieces of leather, as these will fit toge- 
ther, so as to cover the whole surface of the fabric, felt, or paper, 
without waste, or the pieces of leather employed may be oi other 
. forms. — Mechanics* Magazine, 

AUTO-TTPOGBAPHT. 

Mb. Gsobge Wallts may fairly be said to have discovered this 
process, which was suggested by the nature-printing processes, but 
partakes more of the leaden seal process. He prepares a drawing 
on sheet gelatine, with a peculiar sort of ink, described in a 
patent which he has taken out, and containing various ingre- 
dients — such as gum-arabic, peroxides of tin and manganese, 
Indian or Venetian red, &c. ; the purpose being to fono.^ \xi 
drawing on the gelatine, a raised surface, w\i\c\i\A \.T^Ti<e&^Tt^\NA 
s Boft metal plate, on which the drawing \eaii^e% \\a \m'^xQ»sv.Q>v^* 
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The plate can then be worked from with printei^B ink, in the 
usual way, so as to produce fac-similes of the artist's drawing. 
That it may produce the more copies without being exhausted, 
it may be coated with steel by Mr. Joubert's process. Several 
plates can be successively stamped or struck off from the original 
drawing without much damage to the drawing itself. Mr. Wallis 
has invented a special press for taking the metallic impressions, in 
which the pressure is regulated to a nicety : the plates are of 
Britannia metal. 



WILKINSON'S ROTABT PRINTING PRESS. 

Macniven and Cameron's Paper Trade Review describes this 
new printing-machine, which, it is stated, will print at least 
twice as fast as any now used. It will throw off with ease twenty 
thousand sheets an hour, printed on both sides, cut and folded, 
ready for immediate deHvery. The process of printing with this 
machine maybe described briefly as follows : — The paper being 
made of the proper width for the sheet intended to be printed, is 
wound upon a shaft in one continuous piece, in the same form as an 
ordinary roll of carpeting, and, at the same time, is damped so 
as to enable it to take a perfect impression. The type, which is 
slightly conical in form, is placed upon the surfaces of two cylin- 
ders, the circumferences of each of which is exactly equal to the 
length of the newspaper to be printed. Each type is made in the 
precise line of the radius of the cylinder on which it is placed, 
and a small projection on one side of the type, with a correspond- 
ing indentation on the other, furnishes a means of locking the 
type together on the surface of the cylinder, so that it is impos- 
sible to displace them by the most rapid rotary motion. The 
machine being set in motion by any ordinary power, the paper is 
unwound from its shaft by the action of an endless apron, by 
which it is carried forward and introduced between the first type 
<jylinder and corresponding press roller, where the impression on 
one side the paper is made. After this first impression, the paper 
is still carried forward in a direct line, and immediately passes 
between the second type cylinder and press roller, by which the 
impression is made on the reverse side. The sheet being now 
printed on both sides, is still carried forward into the apparatus 
by which it is folded, and at the precise point when the folding 
process is completed, a heavy standing shears, by a single blow, 
separates it fix>m its original roll, and it drops upon the floor a 
printed newspaper, ready for immediate distribution. 

NEWSPAPER STEREOTYPING. 

Few persons would suppose, remembering the rapidity with 
which a daily paper is composed and printed, that the ** forms" 
could be stereotyped. Yet, so it is, and for the sake of that very 
rapidity. The Engineer gives some particulars of the mode pur- 
sued in respect of the Titnes, The pages are set up with types in 
tlie ordinary znanner, and from these & paper nxa^rvs. \a oVAA.\xksd 
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bj pressure. The piq>er intended to receive the indentation or 
intaglio of these forms is prepared as follows : — Beginning with a 
sheet of very thin and fine but strong paper, known vanously as 
bank-post or silver tissue, a sheet of brown paper and two or more 
sheets of blotting paper are successively pasted one over the other 
upon one side of the tissue. The opp3site or face side of the 
tissue is dusted with powdered French chalk. The form of type is 
first warmed in a steam oven ; and then, when taken out and laid 
:fiat, the plastic paper web, prepared for impression, and still damp 
with paste, is placed upon it, and the whole] passed beneath a 
weighted roller. The impression is as perfect as if it had been 
made in the finest wax. The paper comes from the types 
without the least wrinkle, and withoub cutting or tearing at the 
«dges of any one of the thousands of impressions with which it is 
•covered. The sheet, too, is nearly dried, and is ready for the 
moulding- frame. As it is not so stiff but that it may be readily 
bent^ the paper i»now made to assume the curve corresponding to 
the cylinders, 64 in. in diameter, of the Applegath presses and 
those made upon Hoe's plan by Mr. Whitworth. The paper- 
mould is held between an iron back and a block of fire-clay, 
•curved upon its face, and in this position the type metal may be 
poured, and a stereotype plate produced in a few seconds, and per- 
fect, with the exception of trimming the edges and planing the 
back, which operations are accomplished in a few minutes more. 
The paper-mould is not burnt by the contact of the melted type 
metal, which fuses at a comparatively low temperature. A 
slight discoloration and the least smell of burning are the extent 
of the injury to the mould, which, indeed, is good for a dozen or 
more casts, and may then be filed, if required, and preserved for 
j^ears to be again cast from at any time. The sixteen pages of 
the Times, including its double supplement, are thus stereotyped 
between four o'clock and 4*40 every morning, the average time of 
making and finishing each plate being two minutes and a-half. 
Instead of printing off a whole edition from a single form of type, 
as many like impressions may be obtained at one and the same 
time as there are presses for the work. 

THB SEWINO-UACHIKE. 

Mb. E. p. Alexandbb, in a paper read at the Society of Arts, 
states : — ^The Sewing-machine has since gone under a variety of 
patentees' names, from the accession of real or alleged improve- 
ments ; but hitherto it has been chiefly in America it has pros- 
pered ; and in this country and on the Continent even yet it is, 
comparatively speaking, in its infancy. Since 1860, however, 
when old patents expired, it has taken a start even here : during 
the last two years no less than 20,000 machines have been manu- 
factured in this country alone. But in America it is estimated 
that there are 300,000 machines in use, 75,000 of these in private 
families for domestic sewing ; and the annual saving to tb» E\a.\aa 
is estimated at upwards of 29,000,0001. atfiTUii^X ^^\\. \i3M^ 
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opeoed ayenues to profitable and healthful industiy for thonsand^ 
of industrious females, to whom the labours of the needle had be- 
come wholly unremunerative and injurious in their effects. Like 
all automatic powers, it has enhanced the comforts of every class, 
by cheapening the process of manufacture of numerous articles of 
prime necessity, without permanently subtracting from the aver- 
age means of support of any portion of the community." 

Amongst the leading branches of industry which are giving 
employment to these machines in this country are the manu&c- 
ture of shirts, collars, stays, mantles, dresses, underclothing of 
all kinds, coats, trousers, caps, trimmings, and boots and shoes. 
In this last-mentioned trade upwards of 3000 machines are now 
employed. Of these about 800 are working in Staffordshire, the 
town of Stafford alone employing from 450 to 500 machines. 
About 800 are in use in Northampton. In Leicester a trade 
entirely new to the town has been created through the instrument- 
ality of the sewing-machine; about 300 machines being now 
employed there in the manufacture of boots and shoes. Bristol 
employs about 250 machines, distributed among five establish- 
ments. The towns of Norwich and Ipswich employ about 800 
machines, and a new trade in "ready-made uppers" has been 
created. 

The following comparison of times required to do different kinds of needle* 
work, is the result of practical experiments instituted by a sewing-machine 
company in the United States. Tne fineness of the work must be presumed 
to be equal in the two processes. Whereas it took 14 hours and 26 minutes to 
complete a gentleman's shirt by hand, the same was finished by machine in 
I hour and 16 minutes. A frock-coat took 16 hours and 35 minutes by 
hand-labour, and^ 2 hours and 38 minutes by machine. A lady's chemise 
required 10 hours and a half to be produced by hand, and one minute over an 
hour for its production by the machine. A satin waistcoat was made in 7 
hours and 19 minutes by hand ; in 1 hour and 14 minutes by machine. A 
pair of cloth trousers reauired 5 hours and 10 minutes by hand ; and only 61 
minutes b^ machine. A lady's silk dress, which cost the labour of 8 hours 
and 27 minutes by hand, took 1 hour and 13 minutes by machine ; in a 
merino dress the (Comparative gain in time was greater by 9 minutes. In 
smaller matters, a silk apron was produced by the machine in 15 minutes, 
which required 4 hours and 16 minutes by ordinary workmanship ; wlulea 
plain apron was made in 9 minutes by machine, which consumM 1 hour 
and 26 minutes by hand. In all the above work, the machinery was driven by 
the treddle. — Once a Week, 



BOOT- CLEANING MACHINE. 

Mb. Folson has described to the Scottish Society of Arts a 
machine for Blacking and Brushing Boots and Shoes. The motive 
power is supplied in the same manner as in the ordinary taming* 
lathe. Brackets fixed to the frame support a double crank-shafb, 
from which the different brushes obtain their motion. At the 
operator's left hand is the dusting brushy a few moments* appli- 
cation to which is the first stage of the process. At the right 
hand is the blacking brush, which is fed from a small box, and by 
means of a connexion rod, worked from the front of the machine, 
the supply ia presented or withdrawn. Tbe boot or shoe^ so pre- 
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pared, is then placed under the polishing bmshea, steadied apon a 
amall self-adjuflting platfonn. The brushes, which are hollowed to 
soit the rounded uJaye of the boot or shoe, move horizontally with 
great rapidity, closely imitating the action of the arm. The 
faroBhes give about 300 strokes per minute^ being about five or 
six times the number produced by a strong hand and arm. They 
are^ moreover, given with perfect eqnaUty and steadiness, and 
vitii a capability of sustaining the work for any length of time. 
The brushes, which are worked from the double crank-shaft by 
means of connecting rods, move in the grooves of a framework 
supported by brackets. The inventor then exhibited the machine 
in operation. _^____^ 

WOOD-SAWING MAOHINEBY. 

Messbs. Eastok and Ahos, of the Grove, Southwark, have 
Mtanted an invention of improved machinery for sawing wood. 
In order to secure the log from rising with the drag of the saw on 
its bed while being cut, the patentees keep it down by means of 
pressing rollers or bowles carried by vertical water cylinders, in 
which stationary pistons are inserted, their rods being pendant 
from a transverse beam of the saw-frame. The upper and lower 
ends of each cylinder are brought into communication by an out- 
side pipe, which allows of the water which fills the cylinder to 
pass nom one to the other side of the fixed pistons. The water forms 
an elastic packing between the piston and the lower ends of tho 
cylinder, and serves to retain the bowles of the cylinders in con- 
tact wiUi the timber when once lowered in contact therewith. 
As this machine would be required to operate upon balks or logs 
ef Yarying thickness, the cylinders are fitted with a vertical rack 
in gear with pinions for raising and lowering the cylinders : by 
this means the position of the cylinders may be adjusted to suic 
▼aiying sizes of timber. The Mechanics* Magazine of June 19, 
1868, by aid of diagrams, describes various other peculiarities and 
Advantages of this machinery. 

A LABOB VAT. 

There has been finished at the Vinegar Works of Messrs. 
Hill, Evans, and Co., in Worcester, a monster vat, which standd 
on a 2-ft. dwarf wall of nine bricks in thickness. Its height in 
23 ft. ; it is 102 ft in circumference, 33 ft. in diameter, and iiL 
its ccmstmction 325 staves of Dantzic deal, each 3 in. thick, 
have been used. The staves are bound by twenty- three hoops 
of Staffordshire iron 3^ in. wide and f in. in thickness, and 
the vat will hold 114,643 gallons, or 3184^ barrels. The 
largest known vat next to this is said to be at the porter brewery 
cf Messrs. Guinness, at Dublin, which holds about 80,000 gallons, 
so that the Worcester vat exceeds it by upwards of 35,00u 
gallons. The total weight of this mammoth, when full, la 61^ 
tons. If circular tables were placed inside it Yf^LWe em^V^^W^v^ 
penona might convenieaHy dine round tlxem, and a. \o\KwiviVj 

a 
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numeroiiB school might a8sembl& to tea within its walls. Stand' 
ing near to it are two other vats, holding upwards of 80,000 
gidlons each ; and there are others of 78,000, 50,000, and so on 
down to 1700, and making altogether 76. These vats have been 
built by Mr. J.Oxley, ofFrome, Somerset. — Builder, 

FREBBBYATION AND OBNAKBNTATION OF BUILDING MATERIALS. 

M. KuHLMANN has laid before the French Academy of Sciences, 
and inserted in the Compies Rendus, vol. Ivii., a memoir, in which 
be treats of the very remarkable modifications- of colour, hardness^ 
and crystallization due to the aetion of certain elastic fluids — ^viz., 
oxygen, hydrogen, nitrogen, chlorine, ammonia, cyanogen, and 
their compounds. He enumerates the principal results obtained 
by directing currents of the gases on various substances placed in 
tubes of porcelain heated to various temperatures, but not sufiir 
cient to decompose them. By the action of oxygen, the marbled 
coloured by bituminous substances were decolorized : agates and 
yellow or green jaspers took a brown or lively red ; and emeralds 
and sapphires became paler in tint. Bed and yellow cornelians 
were decolorized, but the silex which constitutes them became a 
dead white. Chlorine also decolorizes precious stones ; but the 
diamond, ruby, and sapphire resist its action. Marbles and agates 
coloured red by oxide of iron become black by the action of hydro- 
gen, which reduces the oxide. Hydrogen also reduces malachite 
to the metallic state, blackens lapis-lazuli, &c. Ammonia blacken* 
red granite, reduces malachite to the metallic state, &c. Several of 
M. Kuhlmann's experiments support the opinion that the colour 
of many of our precious stones is due to the presence of organic 
matters. ** When we consider, " say* M. Kuhlmann, **the (Sveni 
modifications which the metallic oxides undergo in silicious pastes 
and in marbles by the agency of oxidation, reduction, and sul- 
phurization, we begin to recognise that these modifications are 
sometimes powerful causes in the disaggregation of stones, inde> 
pendently of the changes whic|i result in coloration. In the same 
manner as water which has penetrated porous stones breaks them 
up by freezing, so also oxides, in peroxidizing themselves or 
changing into sulphurets, may in time disintegrate the veiy 
hardest stones. May the collecting these facts tend to the clear- 
ing-up many obscure points in this study of the numerous modii- 
cations which mineral substances undergo on the surface of the 
globe!" 

M. Kuhlmann also states that the efficacy of silicates of potash, 
or water-glass, for the hardening of stone, 8oc., having been found 
incomplete when applied to old buildings under the influezkoe of 
ammoniacal emanations and constant humidity, the invent(nr has 
tried, in the case of brick waUs, a mixture of tar obtained from 
the distillation of coal, laid on as hot as possible, the wall having 
been previously heated by placing near it a portable coke fire. 
T/2/9 baviDg been found Buccessful, he was induced to exjjeriment 
TFzcb several combinations of coal tat m\k \m\o\]l^ Tsmx«c^ wah- 
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Stances, such as oxide of iron, obtained from the combustion of 
iron pyrites ; this latter, united with one-fourth of its weight of 
coal-tar, gives a plaster, which, when cold, possesses remarkable 
hardness and sonorousness. The application of silicious solutions 
is not suitable for moulded plaster, because, even at the moment 
of contact, there is an exchange of acids ; and a gelatinous solu- 
tion is produced, which forms on the surface of the plaster an 
impermeable layer, and thus prevents the silica from penetrating 
into the centre. In regard to the application of bituminous sub* 
stances for the preservation of many public buildings and monu- 
ments from the injurious action of frost and damp by means of 
the combination of gas- tar with plaster and other substances, he 
thinks that the phenomena attending these combinations well deserve 
the study of geologists in relation to the histories of many of the 
transformations wUch have taken place on the crust of the earth. 



KEW IfATEBIALS FOB FAPEB-MAKINO. 

Nkw Zealand Flax has been tried and found admirably adapted 
for paper-making ; and paper made from it is superior, both in 
strength and capability of finish, to that made from most of the rags 
now used. From experiments made by Mr. R. Cameron, of Edin- 
burgh, he is convinced there is not a better material for the purposes 
of the paper-maker. The treatment it receives is as follows : — 

The natiye flax (Phormiom tenaz) ia foand in almost every district to such 
a& extent, that thousands upon thousands of acres of the most beautiM fibre 
possible, rot on the ground for the want of cutting and gathering; which tf 

;ht to this country would give unlimited employment to the labouring 

Ation. Mr. Cameron has directed his attention to this subject, and to 

3 himself practically acquainted with the statement, he made a lengthened 

jofolnej in severtJ districts, both in the mountains and swampy places, to in- 
flect and make himself well acquainted with the plant; and, for the benefit 
of others, gives the result of his investigation, as follows : — 

*<In the swampy grounds I found plantations of flax — as I have before stated, 
dioiuaDds of acres. The plant grows from 6 to 12 feet high, and bears a 
basntiful flower. After a lew months the leaves turn brown and decay, but, 
if oat, it will bear three fresh shoots in 13 months ; so that the quantity of 
filve on each acre of land might be calculated to be at least from six to ten 
tons or twenty times the produce of Irish flax. I may state that one-third 
part of this produce might be selected for good useful fibre, for ordinary pur* 
poioa of manufacturing into cordage, sailcloth, sheeting, and such like ; one-' 
wrd into ropes, and the like ; and the other third into material for making 
paper. I can speak from my own knowledge, that paper made from the New 
Zealand flax is superior in every respect to all other ; so that here is an abun- 
daooe of good useful material, well fitted for maritime purposes, growing to 
an unlimited extent, which only requires to be cut down and converted mto 
Qsefiil and valuable fibre, without the cost of rent, taxes, manure, or even 
j^ooghing the land. 

"With reference to the mountain fiax, I must 8tate,*that in many districts it 
grows too far from water carriage to be collected so cheaply as the swampy- 
grown flax ; but the quality is much finer in the fibre, conseo[nently of greater 
value ; even this might be brought to England at fully two-thirds less cost tlum 
"tt^t^F^*" hemp, and it is of twice the strength." 

" On boiling the leaf in a solution of soda for an Viomlt ot Wq, ^^ 
found that the outer green covering came off ver^ oas^'^^ X^furov^ 
the Bbres perfectly clea,n. Now, the great d\fl^c\x\Vj, ^.^S^wpdJOc^v 
o2 
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8 to get the plant home in a state to admit of this working ; and 
(says Mr. Cameron) we see little difficulty in this, for I found that, 
although being allowed to dry in the warm room, the leaf became 
dry, woody, and crackly, yet on being boiled it became quite soft 
and flexible ; and the fibre, after being cleared of* the outer green 
cuticle and g^m, resumed its toughness and strength. What, 
then, is to prevent this material from being shipped in sheaves of 
long leaves, which would come as stowage for the heavy portion of 
a ship's cargo at a low freight ? Or, if some slight preparation 
were needed to make it more portable, the leaves could be 
squeezed by a hydraulic press, and packed in bales of 4 or 5 cwt. 
— taking care to keep the leaves laid out lengthwise and flat. 

"On breaking;up the leaf, after boiling and teasing it, we found 
it made a very fine cottony pulp ; and treated with caustic and 
bleaching powder, it becomes fit in no ordinary degree for paper- 
making. 

" There is at present little prospect of the plant being suitable for 
spinning, not only owing to the imperfect and very expensive 
manner of preparing it now known ; but even if proper machinery 
were now invented, the fibre would be very dear in consequence of 
the loss in weight from waste in dressing. In the meantime, how- 
ever, there can be no doubt of the perfect capability of the article 
for the purpose of paper- making.*' — Letter in the Times. 

In a late Sydney newspaper (says the Paper Trade Review), 
mention is made of a peculiar vegetable substance, taken from the 
root of the Zamia spiralis^ vulgarly known as the native palm. 
This plant, which flourishes luxuriantly over millions of acres of 
land in New South Wales and other Australian colonies, other- 
wise unproductive, seems to possess many other properties which 
would render it highly valuable as a plant of commerce. The 
substance is a soft sort of cotton, very short in the staple, but fine 
and soft, and it would appear preferable for this purpose to the 
refuse cotton of the manufactories of Lancashire, which is bought 
by the paper-makers at the rate of 6d. a pound. The specimen 
was collected at the Clyde Kiver, near Bateman's Bay, and is 
described as forming a kind of external clothing to the fibrous 
root of the plant. 

The plant also produces a fine gum (resin ?) as pure as amber, 
which would doubtless be available for many purposes of com- 
merce,' although the gums exuding from the palm-trees of New 
South Wales have hidierto been found too brittle for ordinary use. 
The seed of the plant is commonly used by the aboriginal natives 
as food, and may be readily manufactured into the finest starch 
and farina, the latter property of the plant having been well 
known and acted on by settlers in the district for some time past. 

HETBOPOLITAlf MAIN DBAINAGE. 

On July 18, 1863, the first step was taken towards utilizing the 
uew gigantic system of subteTranean tuTmc\a ^\i\cili Qonstitute the 
works of the Main Drainage, by lo'wetvix^ ^« <ioii\««i\a ^'l ^^ 
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high-level sewer, which collects the drainage of Hampstead, 
H^hgate, and HoUoway, Camden Town, Hackney, and Bethnal- 
green, for the first time into the river at Barking. This occasion 
was taken advantage of by a large party of members of both 
Houses of Parliament, members of the Board of Works, engineers, 
and scientific gentlemen, to pay a long visit of inspection to the 
drainage works now in various stages of progress on both sides of 
the river Thames. 

This great plan may best be briefly described as consisting of 
three gigantic main tunnels or sewers on each side of the river. 
These completely divide underground London, from west to east ; 
and cutting all existing sewers at right angles intercept their flow 
to the Thames, and carry every gallon of London sewage under 
certain conditions into the river on the north side below Barking, 
and on the south to near Erith. These main drains are called the 
High, Middle, and Low L:ivel sewers, according to the height of 
the localities which each respectively drains. The High Level on 
the north side is about eight miles in length, and runs from Hamp- 
stead to Bow, being at its rise only 4 ft. 6 in. in diameter, and 
thence increasing in circumference, as the waters of the sewers it 
intercepts requirea wider course, to 5 ft., 6ft., 7 ft., 10ft. 6 in., 11 ft. 
6 in. ; and at its termination, near Lea river, to 12 ft. 6 in. in dia- 
meter. This drain is entirely finished, and in full work. Its 
minimum fall is 2ft. in the mile ; its maximvm at the beginning 
nearly 50 ft. a mile. It is laid at a depth of from 20 to 26 feet 
below the ground, and drains an area of 14 square miles. The 
Middle Level, as being lower in the valley on the slope of which 
London is built, is laid at a greater depth, varying from 30 to 36 
&et, and even more, below the surface ; this extends from Kensal- 
green to Bow. The Low Level will extend from Cremome to 
Abbey Mills, on the marshes near Stratford, the city portion to 
pass through the Thames Embankment. At Bow the Low Level 
waters will be raised by powerful engines at a pumping station to 
the junction of the High and Middle Level ducts, thence descend- 
ing by their own gravity through three tunnels to the main reser- 
voir and final ouSfall below ^^king. These three tunnels are 
«ach 9ft. 6in. in diameter and nearly four miles long. Great 
engineering difficulties existed in the construction of these main 
arteries, as, from the height at which they all meet, it was neces- 
sary to take them above the level of the marshes leading to Barking. 
For a mile and a half the embankment which encloses the three 
tunnels is carried on brick arches, the piers going 18ft. below the 
nirface, and being based on solid concrete. In the marshes at 
Barking the reservoir for the reception of the sewage of the north 
fide is a mile and a half long by 100 ft. wide and 21 ft. deep. It 
is made of this great length in proportion to width, to allow of its 
being roofed with brick arches, which are again covered with earth 
to a considerable thickness, so that not the slightest smell or 
escape of miasma can take place. This reservoir is cai^&bUQ>i c^^w- 
tuning more than three timea the amouxit oi &«?T«i^<^ ^\a.^ ^<«s)l 
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enter it while the pipes are shut ; and thus, yAkcn. all is complete, the 
works wiU not only be large enough to carry off all London's sewage 
now, but its sewage when London is double its present size. 

While the sewage is in the reservoir we have spoken of, it will 
be completely deodorized by an admixture of lime. When the 
tide is at its height, the sluices which pass from the bottom of the 
reservoir far out into the bed of the river will be opened, and the 
whole allowed to flow away. It takes two hours thus to empty 
the reservoir, by which time the tide will be flowing down strongly, 
and will carry its very last gallon a distance of 13 miles below 
Barking, which, being itself 13 miles below London, will place the 
contents of the sewers, every 12 hours, 26 or more miles distant 
from the metropolis. It will all be carried away a distance of 18 
miles, then deodorized, then suffered to escape into a body of 
water more than a hundred times greater than that into which it 
now crawls ; and thus disinfected and diluted, so as to be without 
either taste or smell, swept still further down the stream, till every 
trace of it is lost 

On the south side the three great sewer arteries are constructed 
on similar plans — the High Level from Dulwich to Deptford ; 
the Middle from Clapham to Deptford ; and the Low Levd 
from Putney to Deptford. At this point is a pumping station, 
which raises the water from the low to the high level, whence it 
flows away through a 10 ft. tunnel to Crossness Point. One part 
of this tunnel, passing under Woolwich, is a mile and a half in 
length, without a single break, and driven at a depth of 80 ft 
from the surface. At the outfall will be another pumping station, 
to lift the water to the reservoir. The southern reservoir is only 
five acres in extent ; that on the north is fourteen. In the reser- 
voir the sewage will be deodorized and discharged in a similar 
way to that we have already described. 

The visitors, on July 15, first inspected the channel for the 
overflow of storm- water ; next the two culverts, as large almost as 
railway tunnels, which carry the sewage to the east and west 
pumping stations. Before the entrance to the pumps are massive 
iron strainers, which keep out all the coarse refuse brought down 
the sewer, and which is afterwards dredged up by the filth-hoist 
into the filth-chamber, which is flushed in the river at low water. 
The pumping stations will each consist of an engine-house, con- 
taining 10 boilers calculated to work up to 500-hor8e power 
nominal. This power working through eight pumps of 7 ft 
diameter, and 4 ft. stroke, will daily raise 19,000,000 cubic ft of 
sewage from 19 ft. below low water to the level of the outfall ; 
but, in case of necessity, the pumps can raise 25,000,000 cubic ft 
per day. The reservoir into which it will all flow, when roofed 
in with brick, will hold 20, 000, 000 gallons of sewage. The visitors 
were next taken across the river to the Barking outfall, where the 
works are larger, simpler, and much more advanced, for on the 
north the sewage is brought at such a level as to discharge into 
tAe reservoir by ita own gravitation. TVie leaervoir here is &r 
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advanced, a great deal of it being roofed in, so that all will be 
completed in a few months more. Close to the reservoir the 
contents of the High Level sewer were turned on into the 
rirer direct, and not, as they will in future flow, through the 
a«servoir. 

The total length of the three rows of intercepting sewers, the 
•course of which we have sketcheil on each side of the river, 
will be 50 miles ; and before all the works are completed, 800,000 
cubic yards of concrete will be consumed, upwards of 800,000,000 
of bricks, and 4,000,000 cubic yards of earth woik« 

To appreciate the benefit which will result to the metropolis 
from tlus great work, it will be best to glance at the evils which 
it will avert. The Thames had been since 1849 the receptacle of 
jjl the cesspools of the metropolis, through 700 or 800 miles of new 
drains, by which some 200,000 additional gallons of sewage were 
daily contributed, at low water, containing no less than 300,000 
tons of organic matter, or filth. Thus, year after year, the 
Thames was made the largest and dirtiest open sewer in £urope. 
The result, as a matter of course, was that in the summer months 
the stench from the river has occasionably been intolerable. In 
1857 and 1858, great quantities of lime and chloride of lime were 
put in daily ; and in 1859 the dose had been increased to 110 
tons of lime and 12 tons of chloride of lime, costing some 150 OZ. 
per week. Even in a pecuniary point of view, however, this was 
aot the only evil of the system. The Thames in this hot weather 
ran short of water, and when there was no rain the collections of 
ffeluse in the sewers had to be flushed into the river by artificial 
means. This flushing alone during summer cost 20,0002. a-year to 
get the poison into the Thames, where 20,0002. more was generally 
required to keep it from breeding a plague. The tide in simuner 
carried off little or nothing. A marked object was set afloat in the 
■river and watched, with a view of ascertaining this fact, and for 
three weeks it went backwards and forwards between Yauxhall 
and London bridges, without going much further either way. 
During the same period, of course, the sewage of the Thames, in- 
creased by its daily contribution, went backwards and forwards 
likewise under the summer sun, yet people profess to wonder 
why it smells so abominably. The magnitude and importance of 
this evil had long been known, and Mr. Bazalgette, the chief 
engineer of the Board of Works, fought long and assiduously to 
have the plan improved, and, strongly aided by public opinion, 
lus fight h^ been successful. His main drainage scheme is nearly 
completed. In less than two years more it will be entirely com- 
pleted, the Thames purified, and Loudon eflectually drained. — 
Abridged from the Times, July 20, 1863. 

THE WATEB-SUPPLY OP LONDON. 

Ths analysis of Dr. B. Dundas Thompson, of the metropolitan 
waters in August, offer some points of speciai \ii\Atea>\> ^tA \\&.- 
portanca There was a slight increase upon t\ie or^mifi «xi^ W^'d^^ 
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impurity of thfi precediog month, the most striking examples h&ng 
illustrated by the Kent and Lambeth companies. Moreover, the 
Thames water at London Bridge at high water, was highly 
charged with impurities and sea- water, three experiments having 
yielded a mean of 232 '67 deg. of total, and 26*38 deg. per gallon 
of organic impurity, while the amount of ammonia from the 
sewage was *748 grains per gallon. One of the wells in St. Maiy- 
lebone contained as much as 2*71 grains ammonia per gallon, an 
evidence of the large admixture of sewage with which it is conr 
taminated. We give the Begistrar- General's analysis: — 





Total Imparity 
per gallon. 


Organic 

Impurity per 

gallon. 


Distilled Water 


Grains or Deg. 
00 

2-35 

3-33 
106-40 
232-67 

17-08 
16.40 
16-72 
16-64 
17-20 

17-62 
1600 
26-16 


Grains or Deg;. 
0-0 


Loch Katrine Water, new supply to Glas- 
gow 


*605 


Manchester Water Supply 


*680 


Upper Marylebone-street Well 


7-60 


Thames at London Bridge 


26-38 


Thames Companies. 

CheUea 

Southwark 

West Middlesex 

Orand Junction 


1-40 
1-44 
1-36 
160 


Lambeth 


1-73 


Other Companies. 
XCast Ijonden 


1*60 


NewEivcr 


1-20 


Kent 


3*68 







The table is read thus :— Loch Katrine water contains in the gallon 235 
degrees or grains of foreign matter in solution, of which -604 degrees or grains- 
are of yegetable or animal origin. 



THB SOUTH ESSEX WATEBWOBKS. 

The South Essex Waterworks Company was formed for the pur- 
pose of turning to account a large and, indeed, almost unlimited 
supply of water at Grays, in Essex. During the process of exca- 
vating a series of chalk-pits on the estate of Mr. Meesom, which 
have been in working for upwards of fifty years, springs of water 
of large volume have been opened, capable of producing many 
millions of gallons daily ; and hitherto this water has been simply 
wasted by being pumped into the Thames. The water springs in 
question are situated about a mile from the river, and when undis* 
turbed they rise to a height varying from five to eight feet below 
high- water mark. The chalk had been worked out to the level of 
the springs, over an area of sixty acres, when attempts to go 
deeper led to the discovery of this water, which a careful scientific 
aualysia showed to be entirely free from the presence of organic 
matter, ia which respect it is far supeTior \.o wn^ oi \JaB 'w^tAta at 
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jnvsent supplied to the metropolis, inasmuch as many of them 
contain at least three grains of organic matter to the s^llon. 

It became nteessary, for the purposes of working the chalk-pits, 
to pump out the water, by wluch operation, the pumps working 
day and night, a quantity exceeding 2,100,000 gallons was ob- 
tained daily. In the course of weeks' pumping, the water was 
lowered about twelve feet, and it then became possible to exca- 
vate the chalk to that additional depth over a small space ; but if 
the pumps ceased working the water speedily rose to its former 
height, and a day and a night were occupied in pumping so ta 
reduce it as that the work might be resumed. When a space of 
thirty yards square had been excavated to a depth of about 12 ft, 
the pumps were overpowered by the increasing pressure of the 
water, and by going to a greater depth, namely, to about 31 ft. in 
a small well, an increased quantity of water was apparent. These 
operations had been carried on for many years ; yet notwithstand- 
ing that so large a quantity of water was pumped daily into the 
Thames, no perceptible alteration took place in the quantity or 
quality of the water, and it was fairly presumed that an immense 
supply of very pure water might be obtained from these sources^ 
provided the excavations were deepened and enlarged. With a 
view of turning such a valuable water supply to account, a com- 
pany was formed, and obtained powers to distribute water to 
Brentwood, Eomford, Ilford, Barking, and other places in Essex 
between Grays and the adjacent district, to the eastern suburbs- 
of London. After providing for these districts, a very large sur- 
plus of water will remain, which it is proposed to carry to the 
metropolis. — Illustrated London Ncivs. 

The following is a description of the pampine apparatus, &o., from particu- 
lars famished to the Meehaniei^ Magazine ^ by Messrs. Eastou and Amos, the 
engineers to the works. The steam-engine employed for raising the water 
from the dialk-pit to the reservoir at Warier, is constructed upon the principle 
known as Woolfs double cylindor, and is the most economical and convenient 
agent that can be employed for this purpose. The steam is first used at high- 
* the small cylinder, where it is allowed to exert its full power 



throagfaont the entire stroke ; from this it passes into a larcer cylinder four 
times the capacity of the small one, so that it is then ezpanacd to four times- 
its first balk, and consequently, its final pressure is reduced in a like propor- 
tioii ; it then passes into the condenser beneath the c^rlinders, where it is again 
oonverted into water, and in this process a vacuum is formed, which draws- 
down the piston on the large c;|r Under, and then the whole power of the steam 
is made available. The water is raised by a pump, which is worked by a rod 
direct from the wronght-iron beam of the engine. The pump is double-acting,. 
having both a bucket and plunger, and thus represents a combination of the 
common lift-pump, with a force-pump, similar to that used for feeding boilers .. 
The bucket is twice the area of the plunger, and the consequence of this is — 
that it draws at the up stroke the full coutents of the barrel, but only dis- 
oharges one-half into the delivery pipe, the other half being displaced by thB 
plunger at the down stroke. This causes a pretty uniform flow of water, and 
enables it to be forced, with the assistance of a large air-vessel, straight into 
the main, without the intervention of a stand-pipe. It is believed that this is 
the onij instance of water being raised to a height of 400 ft. through a main.- 
9| miles in length. 
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THE BOYAL S0CIET7. 

At the Anniversary Meeting, on St. Andrew's Day, the Pre- 
sident, General Sabine, commenced his Address with a statement 
concerning the great Southern Telescope recommended by the 
Royal Society and the British Association so long ago as 1858 to 
be established by Her Majesty's Government ; which representa- 
tion was, however, allowed to remain until 1862, when the Boyal 
Society reported to the Government upon the colony of Victoria 
418 the site for such a telescope. The cost was estimated at 5000^.-; 
the time of construction about eighteen months ; and Mr. Grubb 
was designated as the constructor. It is understood that the 
•colony of Victoria is willing to defray the cost of the instrument, 
80 that in this instance there is no question of Government aid. 
If the Melbourne Board of Visitors adhere to their original inten- 
tion, it will be a distinction of which the colonists may be proud ; 
ihat the first reflecting telescope erected at public cost should have 
been set up by them in the southern hemisphere, and on a spot 
which thirty years ago was a wild solitude. 

Since the Report was sent in to the Colonial Office, a few sup- 
plementary letters have been written, one of which is likely to 
influence the whole question. It is addressed to General Sabine 
by Mr. Lasseil, and runs thus : — '^ On the occasion of my tem- 
porary visit to England, I have had the opportunity of looking 
mto some of the correspondence respecting the proposed 4 ft. 
telescope for Melbourne ; and, in consequence, I should be glad 
to be sJlowed to state that I do not intend to continue ray obser- 
Tations with the telescope of this size now erected in Malta beyond 
the period of twelve or at most eighteen months from the present 
time (July, 1868) ; and that if this equatorial should meet the 
requirements of the Melbourne Committee, I shall then be glad to 
place it at their disposal.'* We have rarely seen so munificent a 
gift offered with so little ostentation. It forms a suitable pendant 
to the generous intentions of the colony of Victoria towards astro- 
nomicid science. Mr. Lassell's offer will hardly be declined, unless 
his telescope be obviously insufficient for the proposed work. If 
accepted, the colonists will then have 5000^. available for some 
other scientific enterprise. — AiheTKBumf No. 1882. 

The President then passed on to the pendulum experiments 
about to be made at the principal stations of the great Russian 
Arc, under the direction of M. Savitsch. This officer had been 
informed by General Sabine, that the invariable pendulums em- 
ployed in the English experiments were now in the possession of 
the Royal Society, and would be readily lent, if applied for. The 
■Constanta of these instruments, including the coefficient in the 
reduction to a vacuum, having \>Qen. mo«^ c»NSxi!ii^ determined, 
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they were ready, with the docks and stands belonging to them, 
for immediate use ; and woold have the farther advantage that 
experiments made with them in Russia would be at once brought 
into direct connexion with the British series, extending from 79* 
:^ N. to 62** 56' S. latitude. The communication was most oom> 
teously recdved and replied to. It appeared, however, that a 
detached invariable pendulum had been already ordered by the 
fiussian Grovemment from M. Bepsold, of Hamburg, shorter than 
the English pendulums, for convenience in land transport, and 
with two knife-edges and two fixed lenses, symmetrical in size and 
shape, but one light and the other heavy, and so arranged that 
the times of vibration should be the same on either knife-edge in 
Mr of the same temperature and density. M. Savitsch expressed 
hk desire to bring this pendulum in the first instance to Kew, 
^md to secure thereby the connexion of his own with the English 
series ; when he would have the opportunity of testing the exact- 
ness of the correction for buoyancy by vibrating his pendulum on 
both its knife-edges in the vacuum apparatus which is now esta- 
blished at Kew. 

It is much to be desired, proceeds General Sabine, that a 
similar series of pendulum experiments to those about to be under- 
taken in Kussia should be made at the principal points of the Great 
Indian Arc ; and the steps which are understood to be in progress 
in providing new instruments for the verification of the astrono- 
mioal and geodesical operations of the Trigonometrical Survey of 
India^ and to give them a still greater extension, would seem to 
present a most favourable opportunity for the combination of 
pendulum experiments. In Such case the pendulums of the 
Boyal Society might be made available with excellent effect. 

Xhe proposed measurement of an arc in a high north latitude 
by the Swedish Government may fitly be taken in connexion 
with Hie above. A preliminary survey has been made at the 
recommendation of the Boyal Academy of Sciences at Stockholm, 
to .ascertain the practicability of the operations, and with en- 
oooraging results. From Boss Island, at the extreme north of 
Sfiitsbergen, to Hope Island, at the extreme south, suitable 
Mignl^r points for a triangulation have been examined and selected. 
Hmss include about 1** 50' of the proposed arc of 4^ degrees. In 
the sonuner of next year this preliminary survey is to be con- 
tinued. "The northern portion," as stated in the report of the 
•Swedish surveyors, "presents no impediments which may not 
be surmounted by courage and perseverance," and if present 
hopes be realized, it is probable that the measurement of the arc 
itself may be commenced in the coming year. 

This subject was first brought before the Boyal Society at one 
of their evening meetings last session by Dr. Otto Torell, of 
Stockholm, whose visit to this country will be remembered with 
sincere pleasure by those who had the good fortune to make his 
acquaintance. That it has a special interest for x^i'&Sx '&x«^\^^ti\. 
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will appear from the followiog passage, which we give in General 
Sabine's own words. 

** I may perhaps be permitted,** he remarks, ''to allude for a 
moment to the peculiar interest with which I must naturally 
regard the proposed undertaking. The measurement of an arc of 
the meridian at Spitzbergen is an enterprise which nearly forty 
years ago was a cherished project of my own, which I had planned 
the means of executing, and which I ardently desired to be per- 
mitted to carry out personally. I may well therefore feel a 
peculiar pleasure in now seeing it renewed under what I regard 
as yet more promising auspices : — while I cannot but be sensible- 
of how little I could have anticipated that I should have had the 
opportunity, at this distance of time, and from this honouraUe 
chair, of congratulating the Swedish Government and Academy 
upon their imdertaking ; and of thanking Dr. Torell for havingr 
traced its origination to my early proposition." 

Spectrum analysis next claims attention : in this instance in 
its astronomical applications. Attempts have been made to* 
discover the chemical nature of the atmosphere of some of the- 
£xed stars by a combination of the prisms of a spectroscope 
with a powerful telescope. It is a nice and difficult experiment,, 
rendered more difficult by the movement of the star while under 
observation, and by the enormous distance through which the 
rays of light travel before they arrive at the instrument. The 
difficulty, however, is not insuperable, and we are glad to leam^ 
on the authority of the President's address, that a distuiguished 
chemist and an able astronomer have associated thems^ves for 
the investigation of this important question. The knowledge 
and experience of the one will be a check against drawing con- 
clusions from delusive lines in the spectrum, while the practical 
skill of the other will insure that the drawings or photographs of 
the spectra shall be actual representations. The Transections 
and Proceedings of the Boyal Society already contain papers oa 
this subject, and we may expect that important additions will be 
made before the next Anniversary. 

Chemists and others who may devote themselves to this subject) 
would do well to study the Rev. Dr. Bobinson's paper recently 
published in the Philosophical TransactioTis, in which certain 
questions are discussed, very important in spectrum analysis. 
These questions, as General Sabine states them, are: — "Each 
elementary gas and each metal shows certain well-marked cha* 
racteristic lines, from the presence or absence of which it is c(nn- 
monly assumed that the presence or absence of the element in 
question may be inferred. But the question may fairly be asked. 
Has it been established that these lines depend so absolutely on 
chemical character that none of them can be common to two or 
more different bodies ? Has it been ascertained that, while th& 
chemical nature of the bodies remains unchanged, the lines never 
vary if the circumstances of mass, density, &o., are changed !* 
Wttat evidence have we that spectia mo &\r^«c^Qaftd) ao that we 
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obfl^e the full sum of the spectra which the electrodes and 
medium would produce separately V* Perusal of Dr. Bobinson's 
experimental answers to these questions will save many an ope- 
Tator irom erroneous conclusions. 

The topic next treated of is gun-cotton ; an explosive subject, 
on which, as Grenend Sabine informed the meeting, a full Keport 
by a Committee of the British Association is almost ready for 
publication. The Austrian Grovemment, when applied to for 
information, responded in the most willing manner, and sent over 
General von Lenk with another officer to communicate with the 
Committee all that they had learned and discovered on the subject 
daring a twelve years' course of rigorous experiments ; and that it 
is demonstrated by these experiments that properly prepared gun- 
cotton is not ''liable to spontaneous combustion : it can be trans- 
ported from place to place with perfect security, or be stored for 
any lenfi;th of time without danger of deterioration. It is not 
impaired by damp, and may be submerged without injury, its 
original qualities returning unchanged on its being dried in the 
open air and in ordinary temperatures.'* An officer from the Con- 
federate States, who was present at the late meeting of the British 
Association at Newcastle, was so much struck by what he heard 
oonoeming gun-cotton, that he immediately sent off a report there- 
upon to lus government ; and we hear that gun-cotton is now one 
of the defensive appliances at Charleston. 

This year, the Copley Medal ancf the two Boyal Medals were 
•warded to Englishmen ; the Copley Medal to the Kev. Adam 
Sedffwick, for his observations and discoveries in the Geology of 
the i^alaeozoic Series of Hocks, and more especially for his deter- 
mination of the characters of the Devonian System, by observa- 
tions of the order and superposition of the Killas Eocks and their 
Fossils in Devonshire. 

The other awards were, a Boyal Medal to the Rev. Miles Joseph 
Berkeley for his researches in Cryptogamic Botany, especially 
Mycology. Mr. Berkeley's labours as a cryptogamic botanist for 
upwards of thirty-five years, during which they have been more 
especially devoted to that extensive and most difficult order of 
plants the fungi, ^ve rendered him, in the opinion of the botani- 
oal members of the Council, by far the most eminent living author 
in that department. These labours have consisted in large measure 
of the most arduous and delicate microscopic investigation. Next 
a Boyal Medal was awarded to John Peter Gassiot, Esq., for his 
researches on the Voltaic Battery and Current, and on the Dis- 
charge of Electricity through Attenuated Media. These contribu- 
tions are of high value, and in some respects peculiar. Their 
experimental part has been conducted on a scale of magnitude 
and power unmatched since the days of Davy and of Children, 
with apparatus of the highest perfection, and with consummate 
dexterity and skill ; and the discussion and inter^retSi^OTi ^i N2gl^ 
facts observed are characterized by sotvnd tYieor^ «xA ^i^^t Vx^'ir 
ment.— Abridged from the Atkencsum JBeport. 
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VBEKCH ACADEMY OF SCIEKCES. 

At the public annual sittiug of this body, under the presidency 
of M. Duhamel, the prizes for 1862 were thus awarded :— 1. That 
of statistics to M. Mantellier, Councillor to the Imperial Court of 
Orleans, for his paper on the value of the principal provisions and 
goods sold in the market of Orleans in the 14th, 15th, 16th, 17th^ 
and 18th centuries. An honourable mention was awarded to M. 
Champion for a work entitled, ''The History of Inundations in 
Prance from the 6th century to the Present Day." 2. Two Bor- 
din prizes on the question ^'To determine by experiment the 
causes likely to influence the differences of position of the optical 
and photogenic foci," were awarded to MM. Felix Teynard, of St. 
Martin, near Grenoble, and Carl Miersch, of Dresden ; the former 
receiving a gold medal of the value of 2000f., the latter one of 
lOOOf. S. The prize of experimental physiology was divided 
between M. Balbiam, who received IdOOf. for his labours on the 
sexual generation of infusoria, and MM. Chauveau and Marey, of 
the Veterinary School of Lyons, who received 1200f., together 
for their remarkable inquiries into the laws of cardial circuUtion. 
4. The Alhumbert prize of 2500f. on the question of spontaneous 
generation, was unanimously awarded to M. Pasteur, just admitted 
a member of the Academy. 5. Another Alhumbert prize of 
2500f. was divided between MM. Lereboulet and Dareste, for 
their labours on " the development of the embryo of a vertebrated 
animal by the action of exterior agents.*' 6. The late Dr. Jecker*8 
prize for the advancement of organic chemistry, was awarded to' 
Mr. Thomas Graham, on account of his reseaixihes on molecular 
diffusion as applied to chemical analysis. 7. The Barbier Prize 
was given to M. Cap, for his labours on glycerine. Many prizes 
proposed in the preyious year were not awarded at all. — OalignanL 

CONTACT BETWEEN SCIENCE AND AKT. 

At the Koyal Institution, Cardinal Wiseman has delivered a 
lecture ** On the Points of Contact between Science and Art." 
He considered the subject in its relations separately to painting 
sculpture, and architecture, each of which department of art, he 
remarked, is intimately connected with the progress of science. 
The first representative man in whom science and art were com* 
bined in the greatest perfection was Leonardo da Yinci ; for, though 
little is generally known of that great artist's scientific acquire* 
ments, he wrote 13 folio volumes on matters relating to science, 
and he had brought that knowledge to bear in executing his works 
of art. The man of modern times who had done most to connect 
science with art, was the late Prince Consort, whom Cardinal 
Wiseman eulogized in high terms, and mentioned the many suc- 
cessful endeavours which had been made by the Prince to promote 
science in connexion with art. The relation between Scripture 
and science was illustrated by reference to the elliytical curves of 
wli/cb the form of the human body ia com^os^\ wA.1ix.N^*-«ft» 
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man pointed oat an analogy between these elliptical cunres and 
the orbits in which the planets revolve round the sun. The study 
of anatomyt also, had been of eminent service to the sculptor. 
The rdation between architecture and science, he observed, is sa 
intimate, that the operations of the architect are entirely founded 
on a knowledge of the principles of mathematics. To illustrate 
the importance of the application of science to architecture, the 
lecturer explained, in considerable detail, the manner in which the 
dome of St. Peter's, at Borne, had been repaired when in danger- 
of fidHng. 



BBTEBMIKATION OF THE LONGITUDE. 

M« Le Ybbbieb has announced to the French Academy of 
Sciences, the termination of the operations carried on by means 
of electricity for the determination of the difference of longitude 
between the Observatories of Paris and Madrid. As the distance 
between them is 380 leagues, it has been thought necessary to 
establish an intermediate station at Biarritz. It was stated that 
the synchronism of the relays has left nothing to be desired, and 
the observations of the passage of the meridian are made simul- 
taneously in the best condition possible, llie station at Biarritz, 
is the last of the network of the geodesy of France, and will 
diortly be connected with that of Spain. The determination of 
the longitude thus accomplished will then be submitted to a double 
oontrcd* 

THE ORDNANCE B0BVET. 

One of the first practical results arising from the completion 
of the Triangulation of the United Kingdom is, that we are now 
able to engrave the latitude and longitude on the marginal linea 
of the old sheets of the 1 in. map of England ; and this is now 
being done at the Ordnance Map Office, at Southampton. 

The equatorial diameter of the earth, as derived from the Ord- 
nance Survey, is 7926*610 miles, or about one mile greater than 
that given by the Astronomer Koyal in his Figure o/ the Earth, 
The ellipticity is tt^.t;-. The mean specific gravity is 5*316. 
The elements of the spheroid most nearly representing the surface 
of Great Britain, are : — 

Egaatorial semi-diameter 3963*305 miles. 

Polar 3960-064 „ 

Saturday Beviem, 



YABIATIONS OF THE COMPASS. 

Ih the Bevue Maritime et Coloniale, has appeared a letter on 
the deviations to which the needle is liable in consequence of the 
substitution of iron for wood in ships. One of the latest con- 
trivances for diminishing this serious inconvenience \a ^<d ooict^RX- 
wg CompaaB, wbiob aShrda the means of taldng Uie qutj^ ^ '^^^^^^i 
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whereby the deviation may be corrected. It has sometuDes been 
flupposed that fogs and certain other states of theatmoRphere could 
influence the needle ; but this has not been borne out by obsenration. 
Lightning alone exercises a decided influence on the needle by 
reversing its points, so that north becomes south, and conversely. 
When a vessel is nearing land, the needle is said to be i^eoted ; 
and certain rocks there are that exercise a decided magnetic in- 
fluence on the compass, volcanic rocks especially, but this influence 
is not felt on board ships. But the action of the iron forming the 
ship's sides is far diflerent ; nothing, not even the interposition of 
a thick non- magnetic body, will stop its influence ; far less, as 
some have believed, a copper coating or thick paint. But the real 
danger proceeds from another source ; since the ship herself, under 
her weight of canvas, may increase the deviation of the needle. 
From experiments made on board an iron-built sailing vessel, 
provided with iron rigging and lower yards of steel, and with two 
binnacle compasses on her poops, and a third placed between the 
mizen and mainmasts, the lower part of which was all of iron, — the 
deviations of the needle were respectively 56 deg., 24 deg., and 
85 deg. Without entering into further details on this matter, the 
writer of the article concludes with condemning the imprudence 
of those who freight an iron vessel before she has been at sea 
for a considerable time, in order to ascertain how her compass 
behaves. Moreover, a captain undertaking the command of an 
iron ship, should be called upon to show that he has previously 
been on board such a vessel on a long voyage, so that he may 
know how to deal with the deviations observable on board the 
vessel to be commanded. — GcUignanVs Messenger. 

MAGNETIC MOUNTAIN. 

A Magnetic Mountain has been discovered in Swedish Lap- 
land. It is traversed by a vein of magnetic iron, several feet in 
thickness, and said to be the richest hitherto known. M. Berg, 
the owner of the mountain, haA opened up the mine, with the hope 
of supplying all the world with loadstones of great power. One 
of these, weighing 68 Swedish pounds, has been alresbdy acquired 
by the eminent electrician, Professor Dove, of Berlin. 

magnetic action on clocks. 
In the Philosophical Magazine, Mr. Wm. Ellis, of the Green* 
wich Observatory, gives an account of some experiments made by 
him in order to ascertain whether it would be possible easily to 
change permanently the rate of a clock by the action of magnets, 
and thus avoid the necessity of touching the pendulum, llie 
clock employed was one whose pendulum, vibrating seconds, con- 
sisted of a wooden rod fitted with a lenticular-shaped bob of lead. 
Near the lower end of the pendulum rod was fixed a permanent 
bar magnet in a vertical position. Above this, and supported by 
the clock case, was fixed another magnet, entirely similar, also in 
a vertical position, and so placed that 'w\ien. ^^ '<g«soA\]&rasi tod 
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WM at rati tlia lower end of the fixed nugnet was precieelj orer 
the upper cnid of the pendolam magnet. The broad part of the 
»agne(s was towarda the front. The olool^ rate haying been found 
with the pendolam magnet only in position, the fixed magnet was 
then added, and the rate determined with this magnet placed at 
diflhrent distances above the pendolam magnet. The dock was 
nted with the poles of each magnet in reversed positions with 
respect to the other magnet, giving four sets of observations. 
Between each set, and again at the completion of the observations, 
tiie dock rate was determined with the pendolam magnet only in 
position. These determinations of the clock's normal rate were 
Tory satisfiactory as respects steadiness of rate ; the changes pro- 
duced by the action of the magnets on each other may therefore 
be oonaidered exact. When the adjacent poles of the two magnets 
ware similar, the effect of the repolsion retarded the clock ; when 
the adjacent poles were unlike, the effects of the attraction aocde- 
zated the dock* As respects change of rate, it appeared for a 
f^ven distance of magnets that, when the adjacent poles were 
■iniilar, the clock was not retarded to the same extent to which it 
was aooderated when the pdes were onlike. 



IIAONSTIO DISTUBBAK0B8. 

Mb. Balfoub Stkwabt, F.R.S., of the Kew Observatory, has 
i«ad to the Boyal Institution a Paper ** On the Nature of the 
Forces producinp^ the greater Magnetic Disturbances." We can 
only give the chief points. When a bar of sted is magnetised it 
has acquired a tendency to assume a definite relation to our earth. 
Nothing in science is more mysterious than the cause of this. The 
earth (like a great magnet) acts upon a magnetised needle with 
merdy a directive force. At the present moment a mariner's 
compass needle points in a direction of about 21} deg. west of 
troe north, termed a declination to that extent, and at the same 
time dips downwards, making an angle of about 68 deg. with the 
horizon. This declination and dip vary with time and place. But 
there are other changes which the magnet experiences when kept 
somnded in the same place: — 1, llie secular change— viz., 
during a great many years ; 2, the annual variation ; 3, the daily 
variation ; and 4, a change due to the moon. In addition to 
these are those curious and unaccountable changes termed mag- 
netic disturbances, or storms. Atmospheric storms, even the 
greatest, are only local phenomena ; but magnetic storms are 
coemical, as has been shown by Gauss and ISabine, and occur 
almost at the same moment all over the world. Hence many colo- 
nial observatories have been established. Mr. Stewart having 
explained the methods of observatiou, and referred to diagrams 
giving results, showed that these magnetic disturbances are con- 
nected with the sun, inasmuch as they obey a daily law, and ai«, 
moreover, independent of the light of the aun. TVi<&^ \^n^ i«X»^ 
still more myaterioua relation with our lammttty. ^^^i&^i ^^ 
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BesBati, Baving for nearly forty years watdbed and recorded the 
spots on its disc, saw that these spots exhibit a maximum and a 
minimum nearly every ten years ; and General Sabine, havinff 
discovered that magnetic disturbances have also a ten yearr 
period, fortunately thought of comparing the two periods, and 
found that they were precisely the same, having the same years 
of maxima and minima. Iliis brought us into the presence 
of some great cosmical bond, other than gravitation. On one 
occasion &e sun was believed to* be caught in the very act 
of causing a magnetic disturbance. On Sept. 1, 1859, Messrs. 
Carrington and Hodgson, independently, observed a bright 
sun-spot, and at the very same moment the magnets at 
Kew were found to be suddenly disturbed. It has ^o been 
proved that these disturbances are accompanied by the auroras, 
and also by electric earth -currents, in some case interfering with 
the telegraphic wires, both having a ten-yearly period. The 
nature of the bond by which these phenomena are allied is still a 
profound mystery. Mr. Stewart, however, with diagrams and 
models, endeavoured to elucidate it by the application of the laws 
of induced primary and secondary electric currents, demonstrated 
by Faraday. The earth, being considered as the iron core of an 
electro-magnet, is no doubt excited by some primary current (pro- 
bably in the sun), and, having a conductor round it in the upper 
and moist crust of the earth, and another conductor in the upper 
and rarer strata of the atmosphere, has also an insulator in the lower 
and denser strata of the atmosphere. Mr. Stewart considers that 
every time a small but rapid change takes place in the magnetism 
of the earth it gives rise to a secondary or induced current in the 
two conductors ; and this occasions the electric earth- currents and 
auroras, probably due to the inequality of the earth's surface. 
With regard to the spot in the sun's disc, Mr. Stewart suggests 
that, if that luminary, by causing magnetic disturbances, is capable 
of producing auroras in the earth's atmosphere, it can surely pro- 
duce similar phenomena in its own. — lUustraUd London Nem, 

THE MASS OF THE EABTH. 

Abchdeacon Pbatt, in the PhUosophicdl Magazine, says : '* The 
mass of the earth is arranged in nearly spherical strata around its 
centre." He then proceeds to show by calculation that if the 
outer surface be a spheroid of equilibrium, then all the strata are 
' 80 also, however they acquired mat form. He concludes by say- 
ing, in respect to his calculations, that '*no more convincing 
argument, short of an absolute knowledge of the fact, can be pro- 
duced to show that the earth's mass has derived its arrangement 
and form from having been in a fluid condition, especially as no 
other conceivable cause than rotation acting on a fluid mass, 
could have made the interior of the mass in every stratum bulge 
out towards the equator, and in every part by the precise quantity 
required by the fluid theory." 
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SianOITT OF THE EABTH. 

Pbof. W. Thoxson, F.R.S., has made to the Koyal Society a 
<»iDmimioation upon this important iDqairy. The author proves 
that unless the solid suhstance of the earth he on the whole of ex- 
tremely rigid material, more rigid, for instance, than steel, it most 
yield under the tide-generating influence of sun and moon to such 
an extent as to veiy sensibly diminish the actual phenomena of 
the tides, and of precession and nutation. Besults of a mathe- 
matical theory of the deformation of elastic spheroids, to be com- 
onunicated to the Boyal Society on an early occasion, are used to 
illustrate this subject. For instance, it is shown that a homo- 
geneous incompressible elastic spheroid of the same mass and 
Tolume as the earth would, if of the same rigidity as glass, yield 
.about 7-9ths, or if of the same rigidity as steel, about 2-5 ths of the 
«xtent that a perfectly fluid globe of the same density would yield 
to the lunar and solar tide-generating influence. The actual phe- 
nomena of tides (that is, the relative motions of a comparatively 
light liquid flowing over the outer surface of the solid substance 
of the earth), and the amounts of precession and nutation, would 
in one case be only 2-9ths, and in the other 3-5ths of the amounts 
which a perfectly rigid spheroid of the same dimensions, the same 
figure, the same homogeneous density, would exhibit in the same 
circumstances. The close agreement with the results of observa- 
tion presented by the theory of precession and nutation, always 
lutherto worked out on the supposition that the solid parts of the 
•earth are perfectiy rigid, renders it scarcely possible to admit that 
there can be any such discrepance between them as 8 to 5, and 
therefore almost necessary to conclude that the earth is on the 
whole much more rigid than steel. But to make an accurate 
comparison between theory and observation, as to precession, it 
is necessary to know the absolute amount of the moment of inertia 
about some diameter; and from this we are prevented by the 
ignorance in which we must always be as to the actual law of 
density in the interior. Hence the author anticipates that the 
.actual deformation of the solid earth by the lunar and solar influ- 
ence may be more decisively tested by observing the lunar fort- 
nightiy and the solar half-yearly tides. * These tides, it may be 
4Bupposed, will follow very closely the "equilibrium theory*' of 
Daniel Bemoullli for all oceanic stations, and the author suggests 
Iceland and Teneriffe as two stations well adapted for the differ- 
ential observations that would be required. 

The earth's upper crust is possibly on the whole as rigid as 
glass, more probably less than more. But even the imperfect data 
^>r judging referred to above, render it certain that the earth as a 
JwhoU must hefa/t more rigid than glass, and probably even more 

* Hi^ tide, as fttr as the influence of either body is concerned, is produced 
at the polee, and low (average) water at the equator, when its declination, 
tidieth^ ncnrth or sonUi, is greatest, and low water at the ^\«&vcA>i^<i^ 
wat» at the equator^ when the disturbing body ctQ««eft >i\i« ^g^KOt!^ ^^ v»^ 
eqaatOT, , 

H2 
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rigid than steel. Hence the interior must be on the whole more- 
rig[id, probably many times more rig^d, than the upper crust. This 
is just what, if the whole interior of the earth is solid, might be 
expected, when the enormous pressure in the interior is oonsi^ 
dOTed ; but it is utterly inconsistent with the hypothesis held by 
80 many geologists that the earth is a mass of melted matter 
enclosed in a solid shell of only from 30 to 100 miles thickness.. 
Hence the investigations now brought forward confirm the con* 
elusions arrived at by Mr. Hopkins, that the solid crust of the 
earth cannot be less than 800 miles thick. The author, indeed^ 
believes it to be extremely improbable that any crust thinner 
than 2000 or 2500 miles could maintain its figure with sufficient 
rigidity against tide-generating forces of the sun and moon, ta 
allow the phenomena of the ocean tides and of precession and 
nutation to be as they are. 



MEAN DENSITY OF THE EARTH. 

In a memoir on this subject by M. Faye, read at a meeting 
of the French Academy of Sciences, the following valuations^ 
from pendulum experiments, are given :— 4*39 by Carlini and 
Plana, at Mount Cinis ; 4*71 by Maskelyne, Hutton, and Play- 
fair, at Schehallien, in Scotland ; H. James, at the same place ;. 
5*44 by Reich, 5*43 by Cavendii^, and 5*66 by Bailey, by means 
of the torsion-balance; and 6*55 by Airy, at the summit and' 
bottom of a coal-mine. 



TEMPERATURE OP THE EARTH'S CRUST. 

It is hard to reconcile the different statements as to the rate of 
increase of Temperature in descending through the Earth's Crusts 

Sir William Armstrong, in 1863, stated to the British Associa* 
tion the increase of temperature below the earth's suiface to be 
one degree of Fahrenheit for every 60 feet in depth. 

Sir John Herschel states it to be one degree of Fahrenheit for 
every 90 feet ; while Dr. Edward Hitchcock, in his Religion i>f 
Geology, has the following passage : — ''The mean rate of increase 
has been stated by the British Association to be one degree of 
Fahrenheit for every 45 feet." 

The Mining Journal of November 24, 1860, records: — "At 
the Manchester Philosophical Society, Dr. Fairbaim made some 
observations respecting experiments conducted in the Dukinfield 
coalpit for the purpose of determining the increase of temperature 
below the earth's surface. He stated that from these experiments 
a mean increase of one degi*ee Fahrenheit for every 71 feet had 
been arrived at." 

On comparing these statements, a wide difference in the results 
will be observed, sufficient, almost, to lead one to conclude that 
tlie jDcrease waa really variable in the different districts where the 
experiments were tried. 
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A aolatiotir of the difficulty has, however, been attempted in the 
following communication to the Times : — 

That flii« earth was onoe a fluid mass bean mathematical demonstradon. 
Tbaocmatitatioii, anpearaace, and position of the " nnstratified " rockt in- 
dicate that this flaiditr was dae to intense heat, and we condade that we now 
inhabit the cooled aanace of a once molten globe. The fact that the tempera- 
ture increasea with the depth— as proved in Artesian wells and mines, oonpled 
with Toleamo phenomena and thermal springs— has induced the belief that 
the centre of the earth still remains in a state of fusion. If this be the case, 
and the rise of temperature in descending a mine be due to the approach to 
this molten matter— eyen allowing for the difference of conduction in the 
Taxioiis strata in which the obserrstions were made — such large difltorences as 
to the rate of increase on^t not to appear. 

But, in addition to this olgection, there are many facts which militate 
•gahist the " molten centre " theory. 

In tibie Sandwich Islands there is a Tolcano— Mount Loa— 10,000 feet high ; 
4000 feet from its base there is a lateral crater, Kilanea. It fre^uentfy 
liappens that one crater is in active eruption whUe the other is quiescent. 
"Now, it is clear that these craters cannot obtain their lava ftom the same 
reservoir, for the same pressure which forced the lava to the highest crater 
would also produce a jet 6000 feet high from Eilanea. 

The density of the earth would be very much increased were the centre 
molten. It has been proposed, in order to evade this diflSculty, that the 
temperature is so intense 160 miles beneath us, that all matter is in a 
gaaeooB state ; but unless our notions as to the possibility of containing a 
g as e ou s S|^ere in a liquid envelope materially change, this supposition must 
he abandoned. 

That this interior heat has no effect on the surHace of the earth is inconceiv- 
able ; for if a sphere of iron 12 inches in diameter, heated to 120 defr*, be 
suppueed to represent this molten centre, the crust on wliich we live inll be 
bat the thickness of writing paper, and what insulator -can be found of such 
A thickness that it will be iu)le entirely to repress even the low heat of 120 
deg.? 

But the supporters of the *' molten centre" theory have a still more serious 
diflksnlty to contend with. 

By means of the times of eclipses left us by Hipparchus 2000 rears ago, we 
«an prove tiiat the earth has not cooled, or, in other words, that the day has 
not uiortened ; and can any one be found daring enough to assert that a ball 
of intensety heated matter, covered with a skin of by no means the highest 
inaolating powers, of a thickness only l-10Oth of its diameter, could float in a 
jpace whum has a temperature of 220 deg. for 2000 years without cooling even 
s Traction of a degree r 

Thexk how is the increase of temperature in descen ding mines to be accounted 
fbr, if the " molten centre " theory be abandoned ? On examining tables of 
«n>eriments in mines, it will be found that the temperature only increases 
whm the mine is worcng. 

The Oatfleld engine-shaft, at a depth of 182 fathoms, had a temperature of 
97 d^. »o long as the mine was working ; but, on being abandoned, in a few 
snonths it had cooled down to 66 deg., and in many months after it had reached 
its equQibrum, 64 deg. 

The highest heat, given in a table by Mr. Moyle, was found in the Huel 
Atoiham shaft, at a depth of 1400 feet, where the air was 90 deg. But since 
the oonstmotian of that table a lode was pierced in a Cornish mine which 
eontained water of so high a temperature, that the miners were scalded ; and 
It stiU retuns the name of " BoiBng Water Lode." 

Of ten abandoned mines, only one was found in which the temperature at 
«fl varied, and probably in that mine the temperature had not time to become 
equilibriated. In the Herland shaft, for example, the temperature was 6^ 
^«. at a depth of 60 feet, and it did not vary the whole depth of the xnine» 
1160 fbet. 

We must therefore seek some other heating agent than the "wo\t«Ck. 
eentre," since the abandonment of a mine cannot -posaVbVy «iS«c\.^<ftT«£Qa>3tfs&. 
■of heat trom the "molten mass beneath." ChyimfitLl afif^ou «««aA\A\A ^'^^ 
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of the diief oanses of the phenomenon (the oxidization of the- Bobetances- 
newly aposed to the action of the air). The friction in extricatmg tiie ore^ 
the presence of the minerS) the heat of their candles, blasts, eleotrio cnrrents, 
&o., all aid to raise the temperature, and this temperature would naturallj 
increase as the mine deepened, in consequence of the greater density of 
the air. 

Seeing all these variable causes, the writer considers there t<y 
be no d^culty in accounting for the discrepancy in the results of 
the investigation of the savane above quoted. 

BADIANT HEAT. 

Pbofebsob Tyndall has detailed to the Koyal Institution lii» 
latest researches on Kadiant Heat, which he defined as an ex- 
plorer of the condition of the ultimate particles of matter, and iii 
the Investigation of which exceedingly delicate apparatus are 
indispensably requisite.- The Professor employed as the source of 
heat a plate of copper heated by a gas flamCi and compensated by 
a cube of copper containing boiling water. A brass tube wa» 
employed (having portions adapted to receive the gases and 
vapours to be examined),, the tube being stopped air-tight at its- 
two ends by plates of rock salt^ and attached to an air-pump, by 
which it might be exhausted at pleasure. Former experiments 
were made with the same thicknesses of gas and vapours. The 
experiments the subject of the discourse had been made ia 
order to compare the absorption of the rays of heat by different 
thicknesses of gas. In order to effect this, Mr. Becker con- 
structed a fine piston apparatus, by which the absorption of the 
100th of an inch of defiant gas could be easily measmred, and by 
which the absorption of half an inch of the gas was actually 
shown to the audience by means of a mirror attached to a deli> 
cate galvanometer. On the wall were exhibited the tabulated 
results obtained by experiments, showing the absorption of 
different thic^esses of carbonic oxide, carbonic acid, nitroua 
oxide, and defiant gas in long brass tubes, divided into chambeis 
of varying length. The absorption of the 100th part of an inch 
of defiant gas was 0*99 ; of the 10th of an inch, 5*22 ; of 1 inch, 
23 '78 ; of 2 inches, 28'65.. The results of investigations into the 
dynamic radiation of the above-mentioned gases were also shown, 
in a table. In conclusion, Professor TyndaU described his expe- 
riments on the transmission of heat through liquids, in which he 
had operated with the obscure rays of a luminous source. The 
rate of transmission in bisulphide of carbon being 83 per cent. ; 
that of iodine in^ the bisulphide (an opaque liquid) was 81*50; 
the transmission in chloroform was 73 ; in alcohol, 30 ; and in 
brine only 26*44 per cent. He stated that the radiant power 
which belongs to tne molecules in the gaseous state, adheres to it 
also in the liquid, and most probably, in the solid states. 

hbat considbbbd as a mode of motion. 
Undbs tbia- tztle^ Professor TyndaU has presented, not merdy 
to the BcientiGo world, but, as be trusts, to aii^ igcsnoxL ol ordLaar^r 
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intelligaice and culture^ the radiments of a new philoeophy, as 
laid before the Bojal Institation, in a conrse of lectures, in 
1862. - The descriptions of the experiments are elucidated by en- 
gravings on wood ; and the topics treated* of in several lectures 
are stifi further enlarged on in appendixes, and a copious index 
adds very materially to the value of the book. As experimental 
contributors to the philosophy of heat, we have the names of 
Bumford, Davy, Faraday, and Joule ; as theoretic writers, 
Qausius, Helmholtz, Kirchhoff, Mayer, Bankine, and Thomson. 



PIBB EBOM WOOD. 

Thx Indian method of making fire is described in the Franklin 
ImtUuU Jowmal by Mr. Greorge Davidson, who has in his pos- 
session, a pair of sticks used by the Indians on the north-west 
ooast of the United States, which he has himself successfully em- 
ployed. Each stick is 16 in. long, the thicker being 3 in. in cir- 
oumference, and so cut that a section would give a rough ellipse 
with the largest diameter 1| of an inch. The smaller stick is IJ in. 
in circumference. Both are crooked and whittled, so that a sec- 
tion shall give an irr^ular polygon. The smaller stick is of the 
Mune wood, but more compact in grain, and apparently of a slower 
growth. Both have been thoroughly roasted, and were carried 
carefully wrapped in skin, to prevent the absorption of moisture ; 
aooompanying them was carried a bunch of the inner bark of the 
cedar, picked very fine and dried. "To use them," says Mr. 
Davidson, ''the larger has a shallow, circular hollow, less than 
lith of an inch in depth, made on its broad side, near one end, 
and a narrow groove or channel cut from this to the side ; the 
smaller stick has one end made very slightly rounding. The 
Indian squats, holds the larger stick upon the ground with his 
bare feet, and places under the groove a small bunch of the bark- 
fibre. The smaller stick is then held upright, the rounded end 
placed in the hollow of the larger stick, and, with both hands at 
top and the stick between them, he conmiences to rapidly revolve 
H by rubbing the hands upon each other backward and forward, 
at we same time exerting pressure downward, by which his hands 
gradually slip down ; he dexterously — and tms is the point of 
BBOoess — ^runs his haiids to the top and repeats the previous ope- 
ration. A fine brown powder is soon produced by the attrition, 
and is carried along the side groove among the bark-fibre. This 
powder is finally ignited, and the burning transmitted along the 
groove to the bunch of bark-fibre, which is quickly seized by 
the operator and blown into a flame. With the sticks in my 
possession, I have seen them produce a flame in about a minute, 
and have frequently done so myself in three minutes." The 
Indians now use lucifer-matches, and the sticks are only used 
by Indians unacquainted with white men. — lllmtrated Lond<m 
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their discoYeirer, *' Herschelian," and the most refrangible invisible 
portion, also after their discoyerer^ ^'Bitterian." This last por« 
tion of the spectrum Prof. Stokes has traced to an almost 
unlimited extent. The author then gives a sketch of Prof. 
Stokes's discoveries as to fluorescence, and the substances he has 
found capable of producing this effect ; and observes upon it that 
the facts as yet noticed by Prof. Stokes only exhibit a degrada- 
tion of the refrangibility of the rays, that is, from the Ritterian to 
the Newtonian, or from a higher part of the Newtonian, to the 
less refrangible part of it. Now, the author conceives that the 
action of carbon and lime rendering the strongest heat of burning 
hydrogen luminous are instances of the Herschelian rays being 
raised to the Newtonian, strongly illuminating part of the spec- 
trum; and as Prof. Stokes has termed f£e other influence 
fluorescence, Dr. Akin proposes to term this calcesoence, from 
the power of lime to turn heat into powerful illumination. . 

NEW POBM OF SPECTBOSCOPB. 

Messbs. Gbunow, of New York, have completed, at the 
suggestion of Dr. Gibbs, a Spectroscope involving a new 
principle, or one for the first time applied to instruments of 
this kind. In this instrument the prism of flint glass has a 
refracting angle of only 87 deg. ; the rays which diverge from 
the slit being rendered parallel in the usual manner, by an 
achromatic lens having * the slit in its principal focus. Th^ 
bundle of rays then faUs upon the first suiface of the prism at 
a perpendicular incidence, and of course makes an angle of 
87 deg. with the second surface. Under these circumstanoee^ 
the refraction takes place at an angle so near the limiting angle 
that the refracted rays emerge nearly parallel to the second sur&ise 
of the prism. The amount of dispersion produced in this planner 
is very great, while the loss of light, occasioned by reflexion at the 
first surface in the prisms of 60 deg. placed in the position of least 
deviation, is avoided. The spectrum thus produced possesses re- 
markable intensity, and the dark lines are seen in countless 
numbers and with great distinctness. The instrument in this 
form is sufficient for all chemical purposes ; but it is so ctmstmeted 
as to permit the use of a second prism, by which the length of the 
spectrum is of course greatly increased. Though the telescopes 
are only six inches in length, with a magnifying power of about 
6, the spectrum compares very advantageously with that of a 
large apparatus with telescopes of eighteen inches focal length and 
one and a half inch aperature and a prism of 60 deg. It may be 
mentioned that the centre of the second surface of the prism lies 
in the vertical axis of the instrument^ and also that in a prism of 
thb kind the refracted rays diverge as if from a single radial point 
(which is not the case witii prisms of the ordinaiy oonstmotion), 
the angular dispersion being at the same time much greater. So 
far aa Dr, Gibbs has been able to find, this form of prism was 
£rBt employed by Matthies&exi. 1q.& \\V\io^gc«i\k\i^ co^y of Beg- 
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vant^B "LeotnreB on Optics" at the Coll^ de Fnmoe in 1848, 
priains on this principle, of yarioos forms, are figured and described, 
toffetber with the spectra prodvced. These hut exhibit an extra- 
orainary extension of the violet end of the spectram. A Matthi- 
emai prism of flint glass, in which the first sorfiuje is concave so 
as to admit the addition of a double convex lens of crown glass, 
uipean to be preferable for the spectroscope, in consequence of 
toe saving of %ht. — SUliman^s American Journal. 

COLOUB-BLINDNESS. 

Mb. Jabez Hogg has communicated to the Popttlar Science 
Seview, a very interesting paper upon the curious defect of 
Ooifear Blindness, illustrated with several remarkable cases. " The 
nnmber of cases," says Mr. Hogg, '* now upon record, of persons 
afflicted in this way are very considerable ; though until within 
these late years it was supposed to be confined to a very few 
individuals. From the calculations of various authors, that one 
person out of e^ery fifteen is colour-blind, and from the investiga- 
tkHis of the lato Dr. Wilson upon 1154 persons at Edinburgh made 
in 1852-53, we gather that— 

1 in 66 oonfonnded red ^th^een, 
1 in 60 eonfoanded brotm with green, 
1 in 46 confounded blue with green; 

htnoBf that one in nearly eyery' eighteen had this imperfection. Pro- 
huor Siebeck found five out of forty youths in the two upper classes 
ID fi sdiool at Berlin colour-blind. Professor Provost considers it 
oooon on an average in one out of twenty persons ; and Wart- 
mann, whose investigations almost exhaust the subject, thinks this 
ettfanato is not exaggerated. M. Lubeck rejects this conclusion 
«g nnsoand, from the observations having been made in England 
and Germany, where blue is the prevailing colour of the eyes ; 
and it is a question with him whether it occurs so frequently in 
penoDS the irides-colovkr of whose eyes are black or hazel. In 
anfwer to this, it seems the great majority of cases examined by 
Wartmann had black irides. This consideration, however, cannot 
be of much importance beyond the physiological correspondence 
otMWrvable with the ophthaknoscope between the colour of the iris 
and the fundus of the eje, by the relative determination of the 
pigmeniwm fUgrwn in persons of different complexions." 

Mr. Hogg has published during the year the third edition of his 
Mammd of QphthcUmoscopic Surgen/, re- written and enlarged. In the 
pce&oe he enumerates the important points already attained by 
means of the Ophthalmoscope ; as the determination of the 
existmoe or non-existence of cataract ; the approach of cataract ; 
the physioal causes of muscse ; cases indefinitely termed amaurosis; 
diacu>rare of retinal apoplexy, &c. 

IMPBOYED STEBSOBCOFIO INSTKXIMKKT. 

Mr, CHOBMiANir btm exhibited to the EraaDasiVn. ItaVa^voXa^ ^si 
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improved Stereoscopic instrnment. It connsts of an outer and m. 
inner casing, and a frame ; the inner casing sliding within the 
outer one. To the front edge of the frame, wbidi ^des into the 
inner casing, are hinged two arms, each of which is provided with a 
nng for holding a lens. When the instrument is to be used, the 
frame is drawn from the inner casing as far as possible, without 
entirely removing it therefrom, and the arms turned out so as to 
be at right angles to the frame, the picture being secured to the 
outer case by a flat spring, which holds it against the same. The 
glasses may be applied to the eye as in the ordinary stereoscope, 
and the adjustment made by sliding the inner case back and fortii 
within the outer one, until the proper focus is obtained. When 
not required for use, the arms holding the lenses may be folded 
together within the frame, and the latter pushed into the casing ; 
the whole being thus condensed into a compact form of sack 
dimensions as to be contained within the waistcoat-pocket without 
inconvenience to the wearer. 



THE OHABIMOBPHOBOOFB. 

This new optical instrument, invented by Mr. H. Treppa8|» 
has been exhibited by him to the Koyal Institution at a reoent 
!Friday evening meeting. This apparatus embodies improvements 
in the construction and application ef the well-known kaleidoscope, 
the idea of Sir David Brewster, by whom it was perfected in ISl?* 
in the latter, the beautiful forms produced are uncertain and tam* 
porary ; but in the Charimorphoscope the effects are entirely under 
the control of the operator, who is thus enabled to produce, in 
relief, delicate and simple, or gorgeous and elaborate, patterns, as 
fancy may suggest. Mr. Treppass stated that his instrument 
may thus be advantageously employed in designing patterns £or 
silkjB, carpets, architectural mouldings, jewellery, iron- work, &c 



THE STAB OHBOMATOSCOFB. 

Mb. a. Claudet has ^escribed to the British Association tSus 
new instrument. The scintillation and change of colours observed 
in looking at the stars are so rapid that it is very difficult to judge 
'of the separate lengths of their duration. If (says Mr. Claudrt) 
we could increase on the retina the length of the sensations they 
produce, we should have the better means of examining them. 
This can be done by taking advantage of the power by wmch the 
retina can retain the sensation of light during a fraction of time 
which has been found to be one-third of a second — a phenomenon 
which is exemplified by the curious experiment of a piece of incan- 
descent charcoal revolving round a centre, and forming a conti- 
nual circle of light. It is obvious that if the incandescent char- 
coal during its revolution was evolving successively various rays, 
we could meaanre the length and duration of eveiy ray by the 
an^Je each would subtend duxiug iU coune. TVoa ia ^ledsdy 
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whai €aa be done with the light of the star. It can indeed be 
made to rerolye like the inoandesoent charcoal, and fonn a com- 
plete circle on the retina. When we look at a star with a tele- 
aeope we see it on a definite part of the field of the glass ; but if 
with one hand we slightly move the telescope, the image of the* 
star changes its positiou, and during that motion, on account of 
the pernstence of sensation on the retina^ instead of appearing like 
a Wj^ai, it assumes the shape of a continued line. Now if, instead 
of moying the telescope in a straight line, we endeavour to more 
itin a drciilar direction, the star appears like a circle, but very 
iRegolar, on account of the unsteadiness of the movement com- 
mmicated by the hand. Such is the principle of the instrument 
emplq3red by the author to communicate the perfect circular motion 
which it is impossible to impart by the hand. The instrument 
oonrists of a conical tube placed horizontally on a stand, and re- 
volying on its own axis by means of wheels ; inside this tube a 
telescope or an opera-glass is placed, by which, by means of two 
opposite screws, the end of the object-glass can be placed in an 
exoentric position in various d^rrees according to the effect desired, 
while the eye-glass remains in the centre of the small end of the 
tttbe. Kow, ^ we understand that when the machine makes the 
lobe to revolve upon its axis, the telescope inside revolves in an 
aamn^no direction, during the revolution the star seen through it 
muBt appear like a circle. This circle exhibits on its periphery the- 
YWtwaa rays emitted by the star, all following each otiier in spaces 
oomsponding with their duration, showing also blank spaces be- 
tween two contiguous rays which must correspond with the black 
Umb of the spectrum. The instrument, in fact, is a kind of spec- 
tMMeope^ by whidi we can analyze the light of any star, study ihe 
oaOM of the scintiUation, and compare its intensity in various 
diinateB or seasons, and at different altitudes. 



TENEBBOSCOPE. 

Ths Abb^ Moigno has exhibited and described to the British 
Association M. Soleil's Tenebroscope for showing the invisibility of 
light. The instrument consists of a long tube, closed at one end^ 
but with a short opening in the centre, in which is introduced a 
w^te ivory ball, capable of being placed and withdrawn at plea- 
sure* The object of the instrument is to illustrate the principle 
that light is only the action of the illuminiferous medium by which 
bodies are made visible ; and that neither the light itself nor the 
miedinm is visible. On looking through the glass, with the baU. 
withdrawn, no light is seen ; but immediately on the ball being re- 
plaoedy it is distinctly seen at the end of the tube. 



THE MICBOSCOFE. 

Tbb application of sunlight to the Microscope has been made by 
Mr. Wenham. He placed his microscope in ivxU ^vmVw^^.^ ic^ks^vn- 
lag ihe njra upon a concave mirror, and t\i\is «yi\\^\a\i^ 'Ogl^ 
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object placed in the focus of a large converging lens used as a oon- 
dexiser. To soften the excessive brilliancy, he placed the green 
and red glasses of his sextant (which gave a whitish neutral tint) 
over the eyeglass of his microscope. He states that the most deli- 
K».te objects, such as the circulation of the sap in the anachazis, 
become visible and afford a charming spectacle. — Les MondeB, 



SOLAB EYE-PIEOBS. 

Db. Lee has described to the British Association the Bev. W. 
B. Dawes' Solar Eye-Piece. This eye-piece has been long 
known to astronomers, having been described in the MoWlJiiy 
Notices of the Astronomical Society. Its principle consists in re- 
ducing tne pencil of light which enters the eye to a miaiimum ; 
and for this purpose a wheel of diaphragms ranging from 0*5 to 
'0075-inch is placed in the solar focus, the great heat being k^t 
to the metal diaphragm by the intei-position of a non-conductor. 
Between the eye-lens and the eye a similar wheel of coloured 
glasses is introduced to reduce still more the evils which attend 
direct observation. 

Professor Phillips described Cookers Solar Eye-Piece, supplied 
by that eminent optician for observations of the sun. In tins the 
light is reflected from the first surface of a prism placed within 
the solar focus, the surface being inclined at an angle of 45** to 
the axis of the telescope. Nearly all the heat, and fully 95 per 
cent, of the light, passes through the prism, which is one of small 
angle only, and made of prismatic form simply to direct Hm 
reflection from the second surface out of the field of the ey^ 
piece. By this simple contrivance absolute safety and the utmost 
comfort is insured, and, by the addition of a slightly-coloiu«d 
glass, the surface of the sun in all its minute detail can be studied 
as easily as can the surface of the moon. The great advantage of 
this method of research over the others which astronomers employ 
is, that the whole of the aperture of the object-gUss may be 
employed ; and Professor Phillips insisted upon the great value of 
this method of research as evidenced especially by the Nasmy- 
thian and other discoveries made by its means. 



A KEW DIALIZIKG MEDIUM. 

A KEW Dializing Medium (viz. porous or unglazed earthenware^ 
such as is used in the construction of porous cells for voltaic batteries) 
has been tried by M. E. Guignet, who found difficulty in the em- 
ployment of parchment paper, in consequence of its being acted 
upon by some of the solutions. He states that he placed a porous 
vessel filled with pure water in a solution of gum and sugar, and 
that at the end of twenty-four hours a great part of the sugar 
had traversed the porous vessel and passed into the water, but no 
trace of the gum. He also placed a porous vessel of pure water in 
an AJzzznoiuo-cuprio solution of cotton; W^ Nt«.\«x \m«m&a Uob^ 



VATURkL PHILOSOPHT. 127 

^viiSe the ooltoii remained in the oater liqnid. — PhamhoeevUieal 
JwnutL 

NIW HICBOHETEB. 

A Nbw Microhxtbb, by M. H. Soliel, has been exhibited and 
•explained to the British Association by the Abb^ Moigno. This 
conmsted of two Bamsden's eye-pieces, one fixed near the object 
or image to be measured, the other movable to suit the vision of 
the observer, with a ruled glass micrometer phite placed between 
ihem. The magnifying power of this eye-piece being ascertained 
bv a oomparison of the object as seen directly, with the same 
oljeot as seen through the micrometer, it then became applicable 
to the telescope, the microscope, and even to goniomeUy by a 
<i8rtaui adjustment, and having the plate to whidi the objective 
«je-piece was attached graduated on its circumference. 

A NEW CALCULATING MACHINE, 

Bt M. Wiberg, has been presented at the French Academy of 
Sciences. It was affirmed to possess advantages over all ^e pre« 
«adii^ ones ; it not only calculates but prints the numbers, and may 
be applied in the construction of tables of compound interest, &c. 



INJECTOR OF SOLIDS. 

Thb Abb^ Moigno has exhibited and explained to the British 
AoKwiation, on the part of MM. Bourdon and Salleron, an appa- 
ratos called an '* Injector of Solids." The apparatus consisted of 
two communicating air-vessels — one of glass, the other the aii^ 
Teetd of a small air-gun, the barrel of which was directed to- 
WKids a valve in the metallic end of a glass receiver. Two 
anaU manometers, on the principle of the aneroid barometer, 
served to mark the state of condensation of the air in these 
reoeiYers, and a cock between them enabled the operator to cut 
off the communication between them. On charging the air-pump 
leoeiver with only two atmospheres, but the glass receiver with 
even four atmospheres, the bullet driven by the first along 
the barrel of the air-g^n was found to have acquired force sui^ 
£dent to open the valve kept closed by four atmospheres and 
enter and show itself in the glass receiver. The Abb^ stated that 
this little instrument exhibited, with a solid bullet, the principle 
en which water could be injected through a long pipe into, and 
fbed, a boiler in which the steam had a considerably higher tension 
than that employed to project the water. 

BEPOBT OF THE ASTBONOMEB BOTAL. 

AvoHa the results of the year's labour at the Royal Obser- 
vatory, are the following, dated June 6, 1868 : — 

'^^nie meridional observations of Mars, in the autumn. <^1 
1862, have been compared with those made a>\» V^ie 0>o&cirre^AT^ 
oiWnUatDBtowD, near Melbourne, AuatraVia, asid >^«^ ®:^^ ^«« 
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mean solar parallax, the value 8*932 sec., exceeding the received 
value by about l-24th part" 

"The mean magnetic declination for 1862 is about 22*^52'; 
tbe diminution in the year appears to be 18'. The mean dip for 
1862 is about 68° 11'; at the present time it appears to be 
68* 4'." 

Considerable labour has been given to a numerical discussion 
of the Magnetic Storms, from 1841 to 1857. The reductions 
were not quite finished ; but they had suggested to Professor 
Airy the idea, apparency confirmed by a separate deduction 
from the magnetic phenomena attending the splendid aurora 
seen December 14th, 1862, that — "the action of the earth-cur- 
rents upon the magnet is in the same direction in which the 
earth-current flows, and not transverse to the current direction 
as is usual with galvanic currents." This result is certainly very 
remarkable. The Astronomer Koyal adds : — "If this should be 
confirmed, then, viewing the rarity of disturbances in the vertical 
direction as produced by magnetic storms, and their great violence 
when they do occur in the vertical direction, I shall have no 
hesitation in suggesting, as a general theory of magnetic storms^ 
that the idea of attraction is to be abandoned, and that they axe 
to be referred to currents of a magnetic ether whose movements 
are closely analogous to that of air, the vertical movement of 
which occurs but in few places, but in these places is excessively 
violent. Much, however, must be done before such a theory can 
be established.'' 

As regards chronometers and the communication of time, the 
Beport proceeds to state : — 

"The number of Chronometers on hand at this time is 132 ; 
of these, 82 are compared with a standard clock eveiy day, and 
the others are compared on one day in every week. The standard 
clock is one of a series of galvanic clocks whose movements are 
necessarily synchronous with that of the motor clock ; which ia 
accurately adjusted to mean solar time by means of a galvanic 
action upon its pendulum, that can be used for any arbitraiy 
length of time to accelerate or retard the clock by slow dsgnea 
during that time. Every chronometer, whatever be the reason of 
its lodgment at the Boyal Observatory, is tried during some part 
of its stay in the heated chronometer oven. 

" When it is necessary to decide on the merits of chrono' 
meters, either as affecting their price for purchase, or as deddiog 
their place in the published order of merit, the decision is made 
by me. The repairs of chronometers the property of the Grovern- 
ment are entirely managed by me. 

" The drop of the time-signal-ball at Deal, by a galvanic cur- 

rent from this Observatory, which is automatically given by the 

corrected motor dock, is perfectly efficient, no failures occumng 

except from the defects of adjustment of the clock at the London* 

bridge station, which changes the connexion of wires. Time- 

signals are sent daily along the v™cV^«\ Wuea o^ tv^^v^^ the 
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most distant points (I believe) being Glasgow and Cardiff. I 
hftTO also heard Uiat the companies, throuffh whose offices the 
wires pass, have begun to distribute, branch signals to private 
fiustories. 

'*The clocks of the General Post Office are connected as 
formerly with the Observatory, each of four clocks being adjusted 
by current from our motor clock once every day, and reporting 
Itoelf to us twice every day. The clock of Westminster Palace 
has also been brought into connexion, the attendant receiving fl 
signal from us once every hour, and the clock reporting its state 
to us twice every day. As far as I have yet observed, the rate 
of this dock may be considered certain to much less than one 
•eoond per week. 



THE sun's distance FBOH THE EARTH. 

Mb. J. B. Hind has communicated to the Times the results 
«f the recent investigations of astronomers, which tend to show 
that the Sun is really about 4,000,000 of miles nearer the earth 
than is stated in the text-books, which give the distance as 
95,298,260 miles, according to the observations of the transits of 
43ie planet Venus in 1761 and 1769, published by Professor 
Encke, of Berlin. These transits generally happen in pairs, and 
with an interval of eight years between each pair ; a period of 
105 or 122 years intervenes between the last of one pair and the 
first of the next. VSlthin the last few years M. Le verrier, the 
chief of the Imperial Observatory at Paris, has completed a most 
rigorous application of the theory of attraction of the motions 
of the earth, Venus and Mars, defined by observations at 
Greenwich and other observatories. The theory of the earth was 
pubtished in 1858, and, Mr. Hind states, contains a result which 
■hows a diminution of the assumed distance of the earth from the 
sun very nearly to the same amount assigned by M. Hansen's re- 
■earohes connected with the moon. The earth^s mass, as referred 
to the sun's, would, from the same cause, require increasing to 
the extent of nearly a tenth part of the whole. Mr. &nd 
■tates that the next ensuing pair of the transits of Venus will 
take place on the 9th of December (civil reckoning), 187i, and 
on the 6th of December, 1882. No part of the transit of 
1874 can be viewed in this country. The egress only will be 
Tiaible in the south-east of Europe near sunrise, in Italy, 
Turi^ey, &c. ; but the entire duration may be observed in Aus- 
tralia, New Zealand, British India, China, Tartary, and the 
isUxids of the Indian Ocean, including Madagascar. The entire 
duration of the second will be observable in the United States 
and British America. In conclusion, Mr. Hind says, "It is 
tcaroely to be doubted, that eveiy possible use will be made of 
the transits of 1874 and 1882, to improve our knowledge of the 
great astronomical unit, the measure of the suu'a dSi^»&fi^\ 
and that all the resources of modern BciencOi und «2l\ ^iNi^ ^»fsSE)&s» 

I 
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afforded by modem enterprise, will be combined for that parpo«ei. 
No other opportunity of the kind will occur until the year 2004.^ 
— IWmtrated London News. 

CTCLOmCS. 

Mb. F. Galtok has communicated to the Koyal Society <' A 
Development of the Theory of Cyclones/' As a limited area of 
very low barometer is a locus of Hght, ascending currents, whichr 
site indraughted from all sides in cyclonic spirals ; so Mr. Galton 
maintains that a similar area of very high barometer is a locus 
of dense,, descending currents, which disperse on all sides in a«h'- 
cyclonic curves. Ofiie curvature of the cyclone being retrograde 
in our hemisphere, that of the anti-cyclone is direct, owing to the 
same well-known' fundamental causes, acting in a modified man- 
ner. The area of the cyclone is one of storm and rain, that of 
the anti-cyclone one of calms and fair weather. An anti-cyclone 
is enabled to feed a cyclone without abruptness, for the very reason 
that its curvature has an opposite character ; just as a contrary 
rotation on the part of two wheels is a necessary condition of their 
moving in gear or in unison. The experience of simultaneous 
charts of i£e weather of Europe extending over ninety-three 
epochs of observation, compiled and shortly to be published bj 
Mr. Gralton, showed an almost invariable deflection of the wind- 
qurrepts in the sense mentioned above, and occasional instances 
Q^exoeedingly well-marked systems of anti-cyclones. The loci of 
highest and lowest barometer were separated in his charts by 
distances of from 1000 to 2000 mile» ; and Mr. Galton condndes 
that whenever there are limited areaa of very high and very low 
barometers at distances not exceeding the above, a line drawn 
from the former to the latter will be cut in all cases by the winds: 
coming from the left. ______^ 

THE ATMOSPHEBE. 

Fbof.. Pxazzi Smtth has read to the British Association a paper 
" On a Proof of the Dioptric and Actinic Quality of the Atmo-^ 
sphere at a High Elevation.*' The author commenced by observing, 
the chief object of the astronomical experiment of the Peak of 
Teneriffe in 1856 was to ascertain the degree of improvement of 
telescopic vision, when both telescope and observer were raised 
some two miles vertically in the air. Distinct accounte have, 
therefore, already been rendered as to the majority of clouds being 
found far below the observer at that height, and to the air there 
being dry, and in so steady a state and homogeneous a condition, 
that stars, when viewed in a powerful telescope with a high mag» 
nifying power, almost always presented clear and well-defined 
minute discs, surrounded with regularly- formed rings — a state of 
things which is the very rare exception at our observatories near- 
the sea-level. Quite recently, however, the author has been 
engaged in magnifymg some of the photographs which he took in 
Teneriffe m 1856, at various elevations, »nd \iQ finda in them an: 
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oSeoi depending on height, which adds a remarkably indepen< 
dent confirmation to ms oondnsions from direct teleso^ic 
obaerFations. The nature of the proof ia on this wise : at or near 
the sea-level a photo^iraph could never be made to show the detoil 
on the side of a distant hill, no matter how mailed the detail 
might really be by rocks and clifib illuminated by strong sunlight ; 
eiren the application of a microscope brought out no other feature 
than one broad, faint, and nearly-uniform tint But on applying 
the microscope to photographs of distant hills taken at a hi^ 
level in the atmosphere, an abundance of minute detail appeared, 
and each Uttle separate *' retama " bush could be distinguished 
OD a. hill-side 4^ miles from the camera. Specimens o^ these 
photographs thus magnified have been introduced into the newfy- 
pmbliBhea volume of the Edinburgh Astronomical Observations, 
nrar of them being silver-paper prints, and the fifth a press-print 
from a photograpHo plate, kindly prepared and presented by Mr. 
EoQL Talbot «««^ 

FBEB AIB BABOHBTBB AND THSRMOMETEB. 

This instrument, devised by the Abb^ Jeannon, has been ex- 
hibited and explained to the British Association by the Abb6 
Moigno. It consists of a syphon of about the bore of the tube 
of a maximum thermometer, one branch of the syphon open to 
the air, the other branch furnished with two bulbs, one at top for 
air, the other near the bend at the bottom, full of mercury, with 
a little glycerine oil, or other fluid not capable of acting on, or 
absorbing the air of the upper bulb, floating on the sur&ee of the 
mercury. The two bulbs are so proportioned in capacity that the 
changes of the volume of the air in the upper bulb by changes of 
temperature are exactly compensated by the increased pressure of 
the mercury by the same cause, so that as far as temperature is 
concerned the surface of the mercury or glycerine between the 
bulbs shall remain perfectly fixed or unaffected. The branch then 
between the bull>s becomes a simple sympiesometer or pressure- 
barometer, while the open straight branch becomes a very sensitLVe 
thermometer. . 

BALLOON OBSERVATIONS. 

Tun Beport of the Balloon Committee, read to the British 
Association by CoL Sykes, states that the Committee had meet- 
ings of a quorum on the 20th of February, 30th of May, 5th of 
June, 26th of June, 8th of July, and 28th of Au^st; and under 
their instructions at these meetings, Balloon ascents took place on 
the 81st of March, 18th of April, 26th of June, 11th of July, and 
21 si of July. Three of these were to great altitudes and two to 
lower altitudes. Afourth high ascent was ordered to take place from 
Wdveriiampton on any day between the 6th of July and the date of 
the report^ but Mr. Coxwell's engagements and the unpro\ililoT]& 
itate of the weather have prevent^ the committee ltQ»m c»!rc^- 
ing out ihmr resolution. The required gas Traa B^eciveSi^l -^tq^as^ 
i2 
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by the Wolverhampion Gas Company, and was kept at the dis- 
posal of the Committee. The observations made by Mr. Glaisher 
in the several ascents, together with the diagrams in illustratioo^ 
aeoompany this Heport for insertion in the annual volume of the 
Association. The British Association and Science owe a debt of 
gratitude to Mr. Glaisher for the ability, perseverance, and 
courage with which he has voluntarily undertaken the hazardous 
labour of recording meteorological phenomena in the several 
ascents. New physical conditions having been observed in the 
last two ascents, the Committee consider that it would ext^id our 
scientific knowledge were the Committee re-appointed, and the 
observations continued, with a grant of 2001, for the purpose. The 
Keport on the ascents was then read by Mr. Glaisher. 

At the close of the reading of Mr. Glaisher*s paper, Professor 
Owen said he attended this meeting of the section chiefly in the 
bope of hearing from Mr. Glaisher something of tbe influences of 
these very high distances on the human frame, which was adapted, 
of course, to a very different medium, llie fact which Mr. 
Glaisher mentioned as to his feeling a greater power of resisting 
the influence of very high temperatures was very interesting in 
physiology and in relation to the series of fEtcts with which they 
were acquainted. They knew their lungs did adapt themselves to 
atmospheres of different degrees of gravity, so that there were 
people who lived habitually on high mountains, and felt no diffi- 
culty in breathing, such as was felt at once when the inhabitant 
of a plain or low country came up to these elevations. Now, that 
depended upon the greater proportion of tbe minute cells of the 
lungs which are open and receive an attenuated atmosphere^ in 
proportion to the minute cells that are occupied by a quantity of 
mucus. Those on the plain did not make so large use of th«jr 
breathing apparatus as those who lived at great altitudes. Hence 
more cells, occupied by mucus, would be taken up and opened 
to free course and play ; and he had no doubt that was the solu- 
tion of the interesting fact mentioned by Mr. (Glaisher. Physio- 
logists were all agreed that one condition of longevity was the 
capacity of the chest, and therefore he hoped that the increased 
breathing capacity acquired hy Messrs. Glaisher and Coxwell 
would tend to the prolongation of their lives. 

Mr. Glaisher, in a lecture delivered by him at the Royal Institu- 
tion, gives, as the general results of eight ascents : — 

1st. That the temperature of the air does not decrease uni- 
formly with the height above the earth's surface, and conse- 
quently the theory of a decrease of 1 deg. of temperature for an 
increase of elevation of SCO ft. must be abandoned. In fitct, 
more than 1 deg. declined in the first 100 ft. when the sky was clear, 
and not so much as 1 deg. in 1000 ft. a height exceeding 5 miles. 

Tliese experiments are the first to yield any definite informa- 
tion on the subject : more experiments are required to settle the 
Jaw sAtJBfactorily, but its effect on the laws of refiraction will be 
£Teat : all tbe elevations of the ^dsIYoou «c« \a «» certain extent 
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eRoneons, for it has never happened that the mean of the ex- 
tramities has given the mean of the whole colamn of air. 

2nd. The degree of humidity decreased wonderfully with the 
lieight^ till at above 5 miles there was scarcely any aqueous vapour 
IbtalL 

3rd. That an aneroid barometer can be made to read correctly, 
to the first place of decimals certainly, and to the second place of 
■decimals probably^ to a pressure as low as 7 inches. 

4ih. That a diy-and-wet-bulb thermometer can be used 
-effectively up to any height on the earth's surface where man may 
be located. 

5th. That the balloon does afford a means of solving with ad< 
vantage many delicate questions in physics. 

OONaiBDOnON 07 LIGHTNINa CONDUOTOBS. BT M. SAOBE. 

. BsonmiNO at the upper end of the Lightning Conductor we have 
first the platina point ; it generally suffices to be made H in. high 
and i in. diameter at its base ; the base of the copper cone 
ll-16th8 in., while the iron rod is j in. diameter, copper being a 
. batter conductor than iron. It is preferable to make the rod of 
round, rather than of square iron. The rod should increase in 
diameter downwards, and should consist of 6 ft. lengths, each 
-welded together — these lengths are screwed together with 1 in. 
flas thread sockets. If the ground string of the conductor is to 
be led oveiground, it ought to be ll-16ths of an inch, if under- 
ground, 2 of an inch diameter, in either case to be made of bar 
iron, and not of wire cable. The copper cone is ll-16ths of an 
inch diameter screwed, and IJin. long ; the iron rod adjoining is 
•orewed similarly ; but one must have a left and the other a right* 
banded thread, joined by a corresponding screwed socket, the end 
of the rods abutting against each other. All the other joints to be 
made in the same way. The horizontal string of the conductor 
to be joined to the vertical by hard-soldering a ring welded from the 
foimer to the latter. The ground string terminates in a cast-iron 
pipe filled with charcoal, and with a hermetically closed cover, 
screwed at the part where the conductor passes through. The 
end of the conductor is screwed into a metallic disc. If it is led 
into a well, the disc should be of cast-iron of from 6^ to SJ.sq. ft. 
area, resting on the bottom of the well. 

If it ends in the earth, however, the end should be a copper 

<sylinder, of 10 to 20 sq. ft. superficial area, according to the mois* 

tore in the soil. The diifiision of the current is more effective, the 

. lamer the surface. If the ground string is made of wire cable, the 

end of the same should be soft-soldered into a piece of iron, whose 

.. other end is screwed. A screwed socket joins the same to the 

, zing, or other part of the conductor. The mode of joining by 

I screwed sockets is simple and cheap, and is very convenient in 

trying the ground string of the conductor when made of round b«.^ 

iron, as recommended. — Practical Mtckamd Jowraol. 

Tbe fusion of the points of lightning coiid\XQ\iOT%'\i<a&N^eRSS^ Otfi'^jSc^ 
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ezamioed by M. C^. Montigny, who has submitted the results to 
the Royal Academy of Belgium. Referring to the statbtics of 
the snl^ect published by M. Duprez, he states that in fourteen 
oases of partial or total fusion of the points, seven were of copper, 
three of iron, and four of platinum, these being the only ones out 
of 168 struck lightning conductors in which the metal is specified. 
It is necessary to remark that, of the 168, 55 were made on Sit 
Snow Harris's principle, without stem or points. Having regard 
to these and some other considerations, it seems to be proved that 
copper points are more liable to fusion by lightning than those of 
iron, although the former is a much better conductor of electricity. 
We have no space for the theoretical reasons adduced by M. Mom- 
tigny for the phenomenon, which, he says, should in no way inter* 
fere with the use of copper, the efficacy of which has l)een fuUy 
demonstrated by Sir Snow Harris in the lightning conducton 
employed in the British Navy since 1850. 



THE RED SEA. 

The Colouring Matter of the Red Sea is the subject of a paper 
hv Mr. H. J. Garter, F.R.S., in the Armcds of Natwral History. 
1\> Bhrenberg is due the merit of having first described ^n 1826) 
the nature of the organism from which this colouring matter is 
described. He found it in the Bay of Tor, and called it Tricho- 
desmium Eirthrseum, which another writer, Montague, advisedly 
changed to T. Ehrenbergii. "No one," says Mr. Carter, "who 
has read the memoir of M. Dareste on this subject, can doubt that 
this is not the only organism which colours the sea red in different 
parts of the world." In June, 1862, Mr. Carter himself had op- 
portimity of seeing the colour of the Red Sea, on which he gives 
a few observations. When approaching Aden, on May 31, he 
passed through large areas of a yellowish-brown, oily-looking 
scum on the surface of the sea ; and on June 2, when off the 
Arabian side of the first island sighted in the lower part of the 
Red Sea, after leaving Aden, it again appeared, and he frequently 
passed through large areas of it. Only once he saw a portion of 
brilliant red and one of intense green together in the midst of the 
yellow. The odour which came from this scum was like that of 
putrid chlorophyll, or like that from water in which green vege- 
tables have been boiled. He drew up some of this scum, md 
found it to be composed of little short-cut bundles of filaments, 
like oscillatoria. On examining the specimens microscopically in 
January, 1868, he found the little bundles, which were still just 
visible to the naked eye, like so much fine sawdust. Their colour 
was still faint yellowish to the naked eye ; but the filaments under 
the microscope were faintly green. After referring to the evidence 
of other observers, Mr. Carter considers that the occurrence of 
Trichodesmium Ehrenbergii in the Bed Sea, the Gulf of Aden^ 
tAe Indian Ocean, and the Sea of Onan is so fax substantiated ; 
and, &8 the yellow colour in aU instasiceB pto\m\A:j ^9wbs^«&\ii\a t^ 
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<Re have appftrently the ejqplanation of the whole of these seas 
having been called by the Greeks erythnean (red). Next to the 
yellow coloa#, red is the most provident, and green least of alL 
Mr. Carter concludes by saying that much yet remains to complete 
the history of this little pkmt, which, unfortunately, can only be 
obtained by watching it long and narrowly. — Ilkutrated L<mdon 
News. 

THE INUNDATION OF THE NILE. 

The source of the Nile and the cause of its annual Inundation 
have remained unknown even to the present time. In a paper on 
the subject by Mr. William Ferrel, in the American J'mumal of 
JSdence, he states his conviction that it is by no means certain that 
liake Nyanza, discovered by Captain Speke, having its southern 
limit in lat. 2 d^. 30 min. S., and longitude 33 deg. 30 min. E., 
and said by the natives to extend three hundred miles in a northern 
direction, is the source of the Nile. Mr. Ferrel also dissents from 
Sir Boderick Murchison's theory, that the annual inundation is 
due to the abimdant discharge of water from this lake in the rainy 
season. After alluding to the great watershed of the Oronooo 
and Amazon, due to a great rainy belt in South America, which 
is not stationary but vibrates witii the seasons over nearly 1000 
miles in latitude, he expresses his opinion that the inundation of 
the Nile may be caused in a similar manner. He considers that 
there is good ground to suppose the existence of a vibrating rainy 
belt in Africa, which would be between the parallels of 5 deg. and 
7 d^. north latitude from May to November. The great water- 
shed drained by the Blue Nile and its tributaries, embracing nearly 
all Abyssinia and also several important tributaries of the White 
Nile, is situated between these latitudes. Hence (he says) the 
immense amount of rain falling in this region during the rainy 
season must cause an inundation of the Nile, as it does of the 
Oronoco and Amazon. '' The rainy belt, from November to May, 
is, perhaps, mostly south of the equator ; and the source of the 
NiHb or some of its tributaries must enter into this belt during this 
season, or the Nile, flowing more than 1000 miles through a rain- 
less region, from which it does not receive a single tributary, how- 
ever small, could not be supplied with water." This is an arga- 
ment in favour of the hypothesis that the Nile has its source in 
Lake Nyanza. But Mr. Ferrel thinks 'Hhat the watershed of 
the lake would not be more than sufficient to supply the Nile at 
low water, and that, if ever the geography and meteorology of 
this region be well understood, the cause of the inundation of the 
Nile will be found in latitudes further north." — Tbid. 



HOLEOULAB ICOTIONS. 

In 1827, the celebrated botanist, Bobert Brown, observed a 

phenomenon which microscopists have since designated Btowni&a^ 

Motion. A very small drop of Umpid dew YicAdA vci %\iss^^\^^'^ 

grains of dust, or of impalpable organic Tema^<&, Vm^xf^^s^^ 

^ the naked eye, which, the water of -wViic^ ^i^i'& ^^^ '"^^ q«!Bv.- 
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X>08ed conveys to the object (a leaf, flower, &c.) on wbidi it is 
deposited. These particles of matter, when seen by the micro- 
scope, by their vibratory motion have the appearance of true 
animalcules. The opinion at first held that these movements 
were indications of a rudimentary life was soon abandoned. ThB 
phenomenon was afterwards attributed to carrents, caused by 
the inequality of the temperature affecting different layers of tl^ 
liquid, and by permanent evaporation. According to JiC. Wiener 
(in Poggend(yrff8 Annalender Phyaik) we must seek the cause in 
the constant movements which take place in bodies in the liquid 
state. He undertook to show in a series of experiments that the 
vibratory motion in sand, white lead, &c., is due neither to a 
mechanical cause, attraction, or repulsion of the molecules, dif- 
ferences of temperature, nor to evaporation ; and he affirmed that 
the greatness of the undulatory motion depended on the sixe of 
the molecules. The subject is one on which the minds of the 
philosophers are much exercised. We have only room for the 
r^ume of Mr. Wiener^s propositions, in which he thus expresses 
his views : — '* In solid bodies the oscillation of the molecules has 
a direction opposed to that of the oscillation of the atoms, idiile 
in liquid bodies they have the same direction. The heat em- 
ployed in making a solid body pass into the liquid state, the 
latent heat, serves to augment the force which, after the dmnge 
of direction of the oscillations of the ethereal atoms and t£e 
material molecules, is necessary in order to maintain invariably 
the duration of the oscillations or the temperature." 

THE OBGANIO CELL. 

The development of the Organic Cell is the subject of a memoir 
in the Annals of Natural History translated from the Grerman 
of Professor H. Karsten. The development and life of the celt 
constitute the first problem to be solved in the sciences of anatomy 
and physiology, Schwann having declared that both animal and 
vegetable tissues consist of cells of like nature. Since the time 
that Eobert Brown indicated the presence of- a nucleus in several 
cells. Professor Karsten has demonstrated that the cell-wall, pre- 
viously regarded as a single sac, in reality consists of several 
endogenous superimposed laminae. In his later researches, the 
Professor's object has been to determine the physical and chemical 
changes of the histological elements of cells during their develop- 
ment and multiplication, and thus to establish the laws which 
govern the origin and growth of an organ and organism, and which 
collectively make up the phenomena of life. KoUiker, in his 
treatise on human histology, has given the following definitions: — 
1. The external wall of Uie cell serves only as a defence to its 
fluid contents, except so far as it takes part in those intrinsic vital 
processes which are shown to occur by changes in its chemicid 
constitution ; 2. The fluid cytobhistema pre-enunently -constitutes 
tlie living portion of the oeSl ; and, S, The cell nucleus plays the 
juagi iznportaat part in cell form&taon. 1L«x«\aii Yae VQLN«!l^A^s»i(H^ 
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the developmont of the cell in various fdants, especially in sped- 
mena of urtica^ spirogyra^ cladophora, &c., magnified representa^ 
tnns of some of which are ^yen in an engraving illustrating his 
paper. The very interesting examination of the cell in Urtica 
mens, showed that these hair- cells are occupied at a certain stage 
of their development by a tissue composed of non-nuclear cells 
(secretion cells), separated from each other not by a firm, but by 
a fluid intercellular substance. When such a hair-cell is moistened 
with water, imbibition takes place through the external wall, and 
the intercellular matter gets diffused, the more remote portions' 
heeoming intermingled with the more central. The process ma3r 
be watched for hours, and the streams seen to set out> until at 
length the delicate diosmotic and assimilating membrane of the 
endogenous cell-wall becomes destroyed by excessive imbibition. 
Hence, says Professor Karsten, the physiologist might satisfy hie 
problem of explaining the vital phenomena of the organism from 
its stiTicture, and from the physical and chemical changes taking 
plaoe in it^ without being compelled to have recourse to an in- 
Went contractility not roferable to them. The rotation of the 
osU juices appears to be a mere phenomenon of diffusion. The 
osUivation of the Conferva spirogyra proved to him that this plant, 
when liberally supplied with organic nitrogenous matter, gene- 
ntes new cells profusely, but that, if this nourishment be with*^ 
held, growth is limited to the cell-walL He concludes his paper- 
with tiie remark, " Owing to the complicated structure of the 
tissue cells which enter into the composition of developed or- 
ganisms, it is erroneous to speak of unicellular plants and animals. 
With as little reason can we imagine cells without membranes ; . 
nth bodies, in my opinion, should be designated drops or 
granules."— /^^iM^ratocf Lwidon News, 

THE STOMACH. 

A PAPZB has been read to the Boyal Society, " On the Immunity 
ogoyed by the Stomach from being digested by its own Secretion 
dvin^ Life," by Dr. Pavy. The author— after stating the "living 
principle " suggested by John Hunter as the protecting agency 
did not stand the test of experiment, for it had been shown that. 
the tissues of living animals might be dissolved by the stomach 
seoretion — said that the prevailing notion of the mucous lining of 
the organ serving as its source of protection by its susceptibility. 
of constant renewal during life was equally untenable ; for he had 
found by experiment that a patch of entire mucous membrane 
might be removed, and food would afterwards be digested in the 
stomach without Uie stomach itself presenting the slightest sign 
of attack. The view propounded by Dr. Pavy was one dependent 
oa diemical principles. The existence of acidity was an absolutely 
osmitinl condition for the accomplishment of the act of digestion. 
Now, the walls of the stomach being permeated so fc^^ ^aXkkS^ 
are during life bj a oarrent of alkaline blood, wo\]\^ tQ)tA«c \\.\ti^^ 
" * t that their digestive solution could occxxt. M\jwf ^«»^Js^v^ 
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2. but both brains, as compared with the European, have an in&ntile 
/ however, the blood being stagnant, there would not be the rens- 
tance to the penetration of tiie digestive menstruum with the 
retention of its acid properties that existed during the ooourrenoe 
of a circulation, and thus the stomach became attacked when 
death took place during the digestive process, notwithstanding it 
had previously been maintained in so perfect a state of security. 
Dr. Favy, in advocating this view, brought forward experiments 
which showed that digestion of the stomach might be made to 
take place during life. Whenever the circumstances were such 
that an acid liquid in the stomach could retson its acid properties 
whilst tending to permeate the walls of the organ, gastric solutiQii 
was observed. The question of result resolved itself into degree of 
power between acidity within the stomach and alkalinity around* 
It did not appear that the digestion of living frogs' legs, and the 
extremity of a living rabbit's ear introduc^ through a fistulous 
opening into the stomach offered any valid objection to his view. 
In the case of the frogs' legs, it might be fairly taken that the 
amount of blood possessed by the animal would be inadequate ta 
furnish the required means of resistance. The vascularity of the 
rabbit's ear being so much less than that of the walls of the stomadi, 
there was nothing unreasonable in conceiving that whilst the one 
received, the other might fail to receive protection from the oircnla- 
ting current. 



THB HUMAN BBAIN. 

The brains of a bushwoman and of two idiots of European 
descent have been examined by Professor J. Marshall. From an 
abstract of his paper, given in the Proceedings of the Boyd 
Society, we select the following notices : — ^The bushwoman was 
aged, and about five feet in height, and the form of her cranium 
is a long, narrow ovoid, less dolichocephalic (long-headed) than the 
negro gSluU. The actual weight of the preserved brain was 21 77 
oz., which is estimated as less by 8*5 oz. than the average weight 
of the brains of European females of the same age. The general 
result of the inquiry showed that the fissures in the bushwoman^s 
brain are rather more complex than in the brain of the Hottentot 
Venus, but much less so than in the European. They are rather 
more complex on the left than ou the right side of the brain. 
They are widely separated from those of the ape's brain. Pro- 
fessor Marshall concludes — 1. That all the convolutions proper to 
man are present ; but, as compared with the European brain, ate 
much more simple and less marked with secondary sulci. The 
greatest deficiency is in the occipital and orbital convolutions. 
2. That the convolutions, taken generally, are rather more com* 
plex than those represented in Gratiolet's figure of the Hottentot 
Yenus's brain, which may be partly due to the obliteration of 
details in the latter during its long period of preservation. 3 and 
^. That the ivserablance between tue \>\ia\k?nom^%\in^ wAAhft 
Hottentot Tenus's brain is aufBicient to i\w^^ >iJaft <»tw3»m»ssiv^0m^ 
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the latter was not an idiot, or a defectively developed individual ; 
^iimpHcity, oharaoteristic partly of sex but chiefly of race. 5. 
l^t the convolutions, heing more simple, can be more easily 
traced and compared on the two sides than usual, but still show 
abundant evidences of the symmetry characteristic of man. 6. 
That there is a greater difference between the busb woman's cere- 
brum and the highest ape's cerebrum than between it and the 
European cerebrum ; but a less specific difference between it and 
the European than between the chimpanzee and the orang ; and, 
of course, much less than between the highest and lowest quad- 
nnnanous brains. There is, however, less difference between the 
bushwoman and the highest ape than between the latter and the 
lowest quadrumanous animals. 7. The general results justify 
the expectation that characteristic differences of degree of cere- 
bral development may hereafter be found in the several leading 
races of mankind. The idiots' brains examined were those of a 
woman, aged forty-two, and a boy, aged twelve. The former 
was able to walk, rather badly, dress a doll, and say a few words. 
Thd latter could neither walk, handle anything, nor articulate a 
single word. The following are some of the general conclusions 
amved at : — 1. The idiot's cerebra are not merely diminutive 
organs, having aU the proper parts on a smaller scale, but these 
puts are fewer in number, less complex, and different in relative 
proportion and position. 2. Nevertheless, all the primary and 
connecting convolutions proper to the human cerebrum are repre- 
sented in the idiots, but are very remarkably simplified. 

COMA AND CHLOBOFORX. 

M. Floubenb has read to the French Academy of Sciences a 
paper on the distinction between the state of Coma produced by 
a meningite, or inflammation of the membranes of the brain, and 
the Sleep caused by Chloroform. He remarked that in the former 
state the animal was under the influence of complete prostration, 
but did not sleep ; ihsii, it kept its eyes shut, but would open 
them on the slightest occasion ; that it could see, hear, and feel, 
aad was constantly shivering. In its natural state the dog's 
puke is between 100 and 120 per minute, and it breathes from 
20 to 80 times per minute. During coma the pulse does not ex- 
ceed 90, and it breathes 24 times. But the animal which is 
under the influence of chloroform really sleeps ; it snores and does 
not open its eyes ; it can neither see, hear, nor feel ; the pulse is 
at 60, and it breathes 16 times per minute. The brain of the 
animal which has died of coma is all covered with red spots, a 
mark of congestion ; the brain of the animal that dies of cldo- 
raform has no red spots, the vessels of the dura- mater alone bemg 
sofged with blood. Hence, in the case of coma, the congestion 
iS intra-oerebral ; in the case of chloroform extra-cerebraL '^ This 
should, therefore," M. Flourens conclades, '^ serve aa «b Q».^x^Asn\.\A 
those who apply cUoroform, since from an extrvcece>at«2L oot^si^- 
tbn to an intan-^jerebnl one there is but a atep.^^ 
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ON DEATH. 
Mb. W. S. Sayobt has delivered at the' Royal Ins^atioa » 
series of lectures "On Life and Death)" which has proved veiy 
attractive, partly through the lucid style of the lecturer, and th» 
admirable selection and arrangement of his illustrative £Aot8. Hf » 
have only space to give an abstract of Mr. Savory's oonolodiog 
lecture on the phenomena connected with Death, which he dis- 
tinguished into general death and special or molecular destii. 
The latter occurs some time after the last breath has been drawn, 
since several functions of the body, such as digestion, muaeular 
contraction, and the circulation of the blood, may go on for mnofi 
time after the change we term death has taken place. In thlEi 
aspect the more important functions of animal life are sospendiHl 
much sooner than those relating to our organic life. So aba 
cold-blooded animals, and those with a very simple organizat|DB, 
such as polypes and worms, retain vitality of various degreeB> 
under circumstances fatal to such complex organisms as oars. 
In commenting on the various modes of dying, and the cansss, 
whether arising from the suspension of the action of either of the 
three great organs termed the *Hripods of life" — the heart, tlift 
lungs, and the brain — ^Mr. Savory expressed his own conviotioii tli*t 
death was primarily occasioned by either the sudden or gradual 
stoppage of the supply of blood to the nervous centres. He sl9» 
expressed his concurrence with the statement of the late Qir Bsa- 
jamin Brodie that, in almost all cases, the point of death is fine 
from physical suffering. He duly described and analysed the. 
signs of death — viz., loss of heat, the muscular contraction termed 
'^ rigor mortis,'' the coagulation of the blood, and, finally, decom- 
position. The last, he said, is always going on in life, but is then 
accompanied by renewal ; this ceases after death. The body then 
becomes subject to the chemical and physical forces, and is 
resolved into its component elements, to be taken up again for the 
constitution of new organisms. Death, then, is a condition of life. 



SCIKNTIFIO "ghosts." 

Mb. H. Dibcks, the patentee of the apparatus invented bjhini 
for exhibiting the optical illusions which are popularly known as 
** Ghosts," described the same to the British Association, in 1^8,. 
as briefly recorded in the Y ear-Book of Facta, 1859, p. 125w It 
will now be interesting to give the subject more in detaiL Mr. 
Dircks thus describes his optical arrangement : — 

Two or more figures, for exami>le, appear on a stage, and the speeU to r t - 
Tiew them as two living actors, in all respects the one as well denned and 
obTiooslr round and life like as the other, yet one shall be a material 9tA the 
other only a visionary actor. We may suppose a theatre or apartmeot, ar- 
ranged as customary when required for dioramic exhitntions, a stage being 
provided, and the spectators placed in a distant, darkened, and deviSed por^ 
tion of the building. The spectators, thus situated, may, for example^ ate on 
an illuminated stage two or more!figure8, but without being aware tbal one or 
more of them, bears a visionary character. The peculiarify of this mode of 
exhibiting apeotral appearances, itwiXVbe uudienftiOoA., ooWaU in thus aaaoeiat* 
ii^ a Jiving or soh'd figure with a inet«\y 'nmouvrj o^«, «aAi^^<6^SGaaBsa(a.V^ 
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be M wen rastaiiied, that the speetetor cOttingmahet no viaible dilTerenoe 
feetvreen the aeyeral acton when properly managed, ontil the oiroumfltances of 
Hm dnunatio Mene require the Tuionary figure to fade away, or pass through 
the ftmitmre and walla of the i^wrtment, or play any similar speebral part. 

Mr. Dirdm then teUa ns that more than 20 years since, he invented a pUme 
arivror of unsilvered glass, which, however, he laid aside until within the last 
PfO years. He accidentally observed a solid body in a peculiar situation, by 
TOMtitwaa apparently rendered transparent, it was, in short, an effect 
Snstrated by the plane unsilvered slass mirror in its principle. Mr. Diroks 
Janiadiatcdy saw uiat by means of uiis combination the sinpilar 'appearance 



eoold be produced, of getting behind a mirror and communicating with its 
dMdtowa. Here, then, a means was at once at hand for producing the best 




J a perfectly true surface. We may suppose each chamber to measure 
IX feet square and 12 feet high. Now, let one of these be the stage in which 
Ae aeting is to take place, its floor, and three of its walls are solid, and the 
fculh, or front of it, is one entire glass screen ; the ceiling must be made to 
""^i at difiSsrent parts to let in light, and have suitable bhnds to regulate the 




J doors, or may be left quite open, or one side closed and the other open, 

hut the oeiling must cover omy that hau of the top away from the glass screen 
or p«rtitk>n, thus leaving an open space in the ceiling of 6 feet by 12 ft. 
nron^ this space so lelt in the ceiling the soectators obtain a full view 
«C ffeue, thenr seats being above the half-ceiUng described, and thrown 
the rauier badkwards than forwards ; the line of vision being at an angle of 
■Innit 46 degrees with respect to the vertical class screen or plane unsilvered 
ffjrtal mirror. It will now be obvious that uie actor on the stage beneath 
dia aeata of the spectators can only be seen by reflection, and vxe trained 
IT in ^ opposite stage, knowing the precise situations of the reflection as 
I by ti^e spectators, performs accordingly, so that, when really seeming to 

id oonfironting the vision, the actor whose reflection is thus seen as a vision, 

n M fhr from the screen on one side as his reflection is cast in the other. 

Some striking effects may be produced illustrative of the illusive 
ftoperties of optical apparatus constructed on the principle de- 
- .neribed. Thus, a figure placed before a white screen is so strongly 
. reflected that the spectator cannot divest his mind of there being 
the Bubstanoe and not the shadow, which he observes, particularly 
as he contrasts them with an adjacent solid figure. By placing 
two figures of corresponding form equidistant, one on each side of 
the glass mirror or screen, they appear as one, until one is moved ; 
and if they differ in colour, as one blue and one white, the effect 
.Menu more remarkable. If a cabinet, box, or the like, is pbiced 
one on each side of the mirror until the image of one exactly cor- 
. lesponds with the material figure of the other, then the spectator 
xnay see the visionary figure open a drawer or door and remove 
and replace anything therein, and afterwards the solid figure 
. jB&potJL the same acts. If the reflection of an actor is thrown on a 
ti«n«parent screen it is invisible, but by gradually decreasing the 
]^t the spectral appearance will be as gradually developed, until 
Apparently it becomes a firm, solid figure in all its proper costume, 
and acting in perfect conformity to its designed character. 

The arrangement of the apparatus is represented by engravingt 
in the Mtchanic^ Magozine, Oct. 9, 1863. 
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i 
Mr. Dircki has published a small Yolvaak, with (nmmnp, 
populazly illustnting the marvellous illusions obtaniea fay nis 
apparatus, being a roll account of its history, oonstmctiony and 
various adaptations. 

SABTHQUAKE IN ENGLAND. 

On the morning of Tuesday, October 6, 1868, at about half- 
past three, the central and western parts of England were shaken 
by an Earthquake. Comparing the various reports received from 
the districts over which the wave of agitation travelled, we gather 
that the shocks were as nearly as possible simultaneous from Wl' 
ford Haven to £urton-on-Trent, and from the Mersey to Ply« 
mouth. The sky appears to have been clear and the air still, an 
observation quite consistent with the experience of travellers in 
countries where earthquakes are most frequent and violent. The 
shocks were in many if not in most places unaccompanied by any 
subterranean noise. In all, the effects were about the same — t!l^ 
furniture was shaken in houses, gates rattled, and high buildings' 
oscillated alarmingly, but no actual damage was done. In t& 
case of a vessel at sea, about twenty miles from Milford Hav^n, 
which felt the earthquake, the captain says that the ship reeled as 
if she had struck on a rock. 

A zigzag line drawn from Liverpool through Derby, Wolver- 
hampton, Birmingham, Worcester, Hereford, and Taunton, to 
Exeter, would seem to mark the course along which the main 
shock proceeded. The shock appeared to have been general through^ 
out a large sireteh of country, embracing South Staffordshire imd 
parts of Warwick and Worcestershire. 

Although no damage of any consequence was done, the sensa- 
tion experienced was described by many persons as very peculiar, 
and in some cases awful ; nevertheless, there is considerable dis- 
crepancy in the accounts. We have condensed them, as follows : — 

One of the correfpondents of a Birmingham paper says that at the time of 
the shock he was Ijing in bed awake, when he heard a sound as of the mdung 
of a yeiy strong wmd, which had scarcely subsided, when it was succeeded by a 
smothered rumbling, which caused his bedroom window to ratUe. The sound, 
he adds, increased m intensity, and immediately he felt a swaying, rodkdng^ or 



nndulatory motion, inducing nausea. Another correspondent aaja the molj 



▼errpaqpable, Mmeared more like an upheaTing than an osoiliatxng 
movement ; wnue a third felt a rocldng under his oed, and experienced a sen- 
sation as of standing upon the platform of a railway station wnile an express- 
train is passing. Others heard, as it were, the distant noise of kettle-drums-* 
house bells ringing — and distant thunder. 

At Smallheath, one of the suburbs of Birmiuj^ham, was felt a sudden crash, 
followed without intermission by a slightly rolhng motion, not unlike that of a 
railway train. The windows of the correspondent's bedroom rattled as.thou^ 
some person was -violently shaking them. 

At Wolverhampton, the alarm was universal, and the impression of many 
in that important manufacturing town was that a terrible bouer explosion had 
takenplace. 

In Walsall, Wednesbury, Darlaston, Cannock, and other districts within 
and bonAering upon the ** black country," the trembling of the earth was 
very distinctlv teit. The same was the case at Stourbridge, where the shock 
caused a smaU fracture in the brickwork of a j{lass manufactory. 

At Wordaler the Bev. B. B. Girdlestone writes that he was awakened about 
SJ^ bf m gbook whkh made the whole houM qmvet *, the bed aho<dc violently. 
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fhft wiBdowmttlad, aad all tlieftiraitare seemed to shirer. The eflbota of the 
fnfe dftock bad haralj nibnded, when a seoond fSsUowed it, witii a sound as of 
a hmfj explosion beneafli tlie cellars, which made the hoose shake firom the 
bottomtothetop. 

At Deirbjt Worcester, Hereford, and Gloucester the subterranean noises 
and the shakings of the earth were also comparativelj severe. At Hereford 
aeveral chimneys are said to have been thrown down. 

A^ Monmontn a violent shock was felt at 3.30. Persons were rooked in their 
beds by tiie oscillations. This visitation was attended bv a sudden and 
powoftil detonation, resembling the booming of distant artiUerv. 

On both sides of the Bristol Channel the shocks appear to tuiye been felt 
with aiore or lees distinctness. In Swansea noises were heard which were 
aonpoaed to be the booming of guns, and the vibrations around Mumble Head 
lasted a oonsiderable time, and created the utmost consternation. Througho 
out Swaiuea and Skettj, and all along the seacoast, numbers of individuals 

"' to the noises of the vibrations of the earthquake. At Haverfordwest 



serenl persons felt the shocks. At Llanellv many persons were aroused 
Dram tiMir beds by the sudden falling about of household fiimiture, 
giiBiBi, Ac. 

At Taunton the utmost alarm was created by the earthquake, and the noiso 
lAkih aeoompanied it, and a large number of persons betook themselves to 
the rtneta and open spaces to escape being crushed by the fall of buildings 

The tremUing aS the earth and noises were felt with great intensity in 
Bzeter and along the South Devon coast, causing everywhere considerable 



ShofftB were also felt in Leicester and Sheffield, but apparently with nothing 
Kke tiie aererity observable elsewhere. 

Xrcna Nottinfi;liam is described the rocking of the correspondent's bed and 
Oe «'»**'*"g of the entire house. 

Id Iioodon and the suburbs the shock was also felt. 

Mr. Hind writes as follows from Mr. Bishop's observatory, Twickenham : — 
'* Jt ametaed to mo that the osoiUatoiy motion was from E.N.E. to W.S.W., 
lasting three seconds, or rather less. I heard no sound whatever after the 
shook : bat cannot say positively whether any preceded it. The sky was 
MctiauT dear at the time, and the air perfectly still. The sensation pro- 
dneed or the tremor was very peculiar, and different from that of ordinary 
vibmtioi." 

nrom tlie Beeston Observatory, near Nottingham, Mr. Lowe thus writes ^~ 
*' A smart shock of an earthc^uake was felt here this morning, at 3*30. Many 
pflaoas awoke from the shakmg of their beds and windows. At the time the 
Aj mm doudless, the wind west, barometer stationary, and the temperature 
81 deig. The motion of the earthquake pendulum at this observatory was 
ftioin WJT.W. to E.S.E., and the displacement of chalk by the 30 ft. rod was 
Mf a& inch, the index-needle movmg the chalk so as to leave an oval, or 
isihflr alengthened-oval, hole. There must have been at least two shocks, 
aa munKons letters describe the time as both 2*35 a.m. and 3*30 a.m. That 
the latter was the time of a severe lateral shock is certain, as the sero pencils 
oa mj aiinoBpherio recorder marked the paper in a remarkable manner at 
that boor." 

The Earthquake Pendulum employed by Mr. Lowe, at his Observatory 

" • ' *^ ^ ?*y ^*"^ *® consist or a wooden rod, 30 ft. long, freely 



at Beeston, is described I 



bong in a tube of 6 in. diuneter, which extends from the summit to the base 
ofmt tower. At the base of the rod a solid brass ball, about the size of an 
or&iazy orange, with a steel index below, is attached. The index ball was 
made bj Nesretti and Zambra^ and its recent performance, after having been 
idle eocoept for once, ia exceedmgly satisfactory. An earthquake, by movine 
the positioii of tiie tower, causes the index to plough up the chalk— the length 
of <ne ohaUc removed registering the displacement of the summit of the tower^ 
while the Une points out the direction of the shock. 

ICr. Oharlea Edckens. at Gad's-hill-place, Kent, was awakened by a violent 
swaying of Ids bedstead from side to side, accompanied by a siugular heaving 
BOBon. There was no noise. Theairwas very still, ana muokiiwcmst^SsASGL 
ithifd been in the eailierpart of the night. 
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Most MOQimts describe the sbaldiig as from east to west; a writer from 
Chetteoham, howerer, says it was fitmi south to lunth. AH aeoonute agree 
that the night was calm. About ten yean ago a riiook was Mqperienoed in the 
same part of England, but it was of a upheaying, and not of a shaking, 
character, or accompanied with a noise. 



THE EABTHQUAKE, AS OBSEBVED FBOU OBEEVWIOH. 

The Astronomer Boyal has communicated to the AtheiUBHm the 
following register of his observation : — 

Boyal Observatory, Greenwich, Oct. 18, 1888. 

The earthquake-shock on the morning of October 6th was per- 
ceived at the Boyal Observatory, Greenwich, but in such a way 
that it did not immediately excite attention. The first belief of 
myself and my assistants was that it had not been in any degree 
sensible ; for, as soon as the rumour of an earthquake was re- 
ceived, the photographic traces of the three self- registering mag- 
netometers, all in action and in the highest state of ddicacy, 
were examined, but not the slightest displacement could be seen 
on any of them. It was not till October 8 that, upon carefrdly 
re-collecting the circumstances of an observation, and ufjon examin- 
ing accurately into the time, the certainty of the shock having 
been perceived was established. As there can have be<ra but few 
instances of actual sight of the earthquake-motion with the aid of 
a powerful telescopic instrument, the following register may be 
acceptable. 

Mr. Ellis, an experienced assistant of the Koyal Obsenratoiy, 
had, immediately before the earthquake, observed the places of 
the moon and a comparison-star with the altazimuth ; and was 
completing the observation by determining the apparent instru- 
mental position of the fixed mark of the collimator. The maik 
of the collimator is an extremely minute circular hole, most ad- 
mirably defined ; it is illuminated by a gaslight. The field of 
view of the altazimuth telescope, by which it is viewed, is inter- 
sected by a system of very close crossed wires ; and the circum- 
stances are in all respects most favourable for the observation of 
an apparent motion of the image of the mark among the wires. 
Mr. Ellis was preparing, by slow motion of the altazimuth- 
telescope, to i3lace one of the horizontal wires upon the image of 
the collimator mark, when he found himself unable to m&e a 
satisfactory '^ bisection." Before he had actually moved the tele- 
scope, the image of the mark moved apparently downwards, 
remained stationary, or nearly stationary, for a short time, and 
then returned to its original position and had no further motion. 
The character of the motion was entirely different from any that 
the observer had seen before ; there was nothing of quivering or 
tremor, but a steady motion like that of a double swing of a 
pendulum. The whole time occupied seems to have been a few 
seconds, but how many it is difficult to say. The whole extent 
of disturbance was 12'' or 15'', and this is pretty accurate. There 
waa DO horizontal motion. 
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I Tb» idea ooouired to the observer, ' ' the wall must be moying," 
but noi so stronffly as to retom to his memory on the next day. 

The tune of ue phenomenon is determined in this way. The 
Assistant observed the collimator twice, and it is not certain at 
which of these observations the shock was perceived; but the 
times of both observations are known by a reference to a star- 
observation which immediately preceded them. If the shock 
oocurred at the earlier observation, its time was 16h. 28m. nearly ; 
if ai the second, it was 15h. 26m. nearly. 

^e azimuthal direction of the collimator from the altazimuth 
is very nearly north. 

The altazimuth is upon the top of a rayed pillar of brickwork 

about 30 ft. high. The object-glass of the collimator is at nearly 

the same height in the wall of the building which surrounds the 

altazimuth, and the mark of the collimator is upon a wall of 

■ aaM>iher building, somewhat lower. 

It does not appear to me that the appearance reccfrded presents 
aoy evidence of vertical motion. I imagine that the effect seen is 
due to a horizontal shake of the earth, which, acting on the base 
of the lofty pillar, caused it to bend like a shaken tree ; and 
fherehy caused the telescope attached to its top to dip. The 
optical axis of the collimator might remain parallel to itself. 

This being supposed, the apparent vertical motion of the mark 
IB explained. The progress of the shock through the earth was 
probably in a direction very different from the north-and-south 
oireotion of the telescope in the observation. But upon resolving 
the shock movement into two parts, one nortb-and-south and the 
other east- and- west, it will be seen that the first would cause the 
telescope only to dip, and the second would carry the telescope 
parallm to itself and would produce no optical effect whatever. 

I am informed by Lord Wrottesley, whose astronomical assis* 
tftut, Mr. Hough, happened to be making a telescopic observation 
of a star at the same time, that no certain motion of the star was 
peioeived, although the observer himself felt a movement as of 
rpdiing in a criuile (Lord Wrottesley's position, near Wolver- 
liampton, was probably one of great disturbance). The quies* 
oenoe of the telescope is probably due to the circumstance that 
the telescopic pier is little elevated, in comparison with that at 
Greenwich. — G. B. Aibet. 



EABTHQUAKB AT BHODES. 

Thi following particulars of this sad calamity are given by a 
Correspondent of the Temps : — " On the 22nd of April, we felt the 
8ho<& of an earthquake, such as had never been felt here before. 
Not a single building in Bhodes or in the villages escaped unin- 
jured. The great tower of St. Michaels gave way, and the little 
thai is left tlureatens every minute to fall into the port and block 
up the entrance. The lighthouse tower ia imxied, «a'«^«a>3Di^ 
I^lace Gf tbe Grand Masters, recently coTvvexledmVi «»\inaOTv*i 
K 
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the walls of the town are more or less damaged, besides all the 
churches. At Trianda only a dozen booses are left standmg. 
Twelve other villages have been completely destroyed. There 
have been in all 800 persons killed, and an immense number 
wounded. Of all the villages Massari has suffered most. Out of 
46 families only 35 persons have been saved. I was at Massari 
the second day after the catastrophe ; 126 dead bodies had already 
been interred. Several families were still missing, but the posi- 
tions their houses had occupied could no longer be recognised. 
The sight recalled to my memory the sad scenes of the explosion 
of 1856. Lindos has suffered but little. We continually feel the 
shocks, but they are steadily decreasing. To complete our miseryi 
three days after the earthquake a deluge of rain came down, so 
that some provisions which the peasantry hoped to save have been 
utterly lost" 

EABTHQUAKE IN NOBTHEBN ITALY. 

On Nov. 18, at the Lake of Come, after much heavy rain and 
stormy wind, and the waves of the lake had beat violently on the' 
shore, intelligence was received that the mountain at Mouna had 
toppled over, and that the masses of stone had fallen upon four 
houses, and crushed 55 persoos in the ruins. The earthquake 
was felt at Lugan Lake on the same day. Garate Laxio, in Jjom- 
bardy, also suffered from its effects : the coffee-house of the 
Villa Sanguiliani was covered with the waves of the lake, garden 
walls were thrown down, and all the houses on the lakers shore 
were more or less injured. 

EARTHQUAKE AT MANILLA. 

On July 8, by an Earthquake at Manilla, great part of the 
town, and about a thousand lives were lost. The shocks did 
not last over half a minute. The first was from north to souths 
followed almost instantaneously by another from east to west. 
People at a distance from the noise of the ruins, said that it was 
■accompanied by a loud rumbling under ground. Captains of 
ships lying in the harbour say that they saw a brilliant halo of 
what appeared to be phosphoric light over the city, and felt a 
shock which resembled the sensation caused by a ship striking the 
bottom. The strength of the shock was confined to Manilla. 
The number of lives lost was small in proportion to the destruO" 
tion of buildings. The greatest destruction was in the churches, 
monasteries, hospitals, and government buildings ; in the suburbs 
■more houses were destroyed than in the city. The IlUutrated 
London NewSf for August 29, contains three engravings— of the 
•cathedral in ruins, the tower of Binondo Church, &c. 
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YSLOOITT AND DURATION OF BLECTBIOITT. 

Ths Velocity of Electricity and the Duration of the Spark have 
l>e6n made the subject of elaborate experiments by M. R. Felici, 
ifho has inserted some notes thereon in the Annales de Chimie, 
In his opinion, the best method of measuring the velocity of elec- 
tricity is the observation of the sparks which arise at the interrup- 
iioQ of an uncovered conducting- wire freely suspended in the air, 
4aid without an envelope of gutta-percha or silk, and traversed by 
the discharge of the Leyden jar. When we employ a battery and 
wires covered with gutta-percha, and in the very variable condition 
•of telegraph wires, causes of error are introduced, as has beem 
demonstrated, principally -by Professor Faraday. M. Felici also 
^expresses his doubts as to the propriety of employing for this 

aKwe the galvanometer or the electro-magnet. In a memoir 
y published, he stated that by his apparatus he had determined 
ihe velocity of electricity to be, in round numbers, about 260,000 
kilometres a second. Since then he has had new and improved 
4^paratus made, which he describes in detail. With regard to the 
duration of the spark, he observed in his experiments a pheno- 
menon already noticed by Mr. Wheatstone and M. Feddersen — 
Tie, that when the spark has a sensible duration it is composed of 
several sparks of an intensity successively more feeble and sepa- 
rated in themselves by infinitely small intervals of time. There is, 
consequently, one whole spark and some partial sparks of ex- 
^ceedingly small duration. According to M. Felici, the duration 
of the spark depends on the relation between the tension and the 

rtntity of the charge. By augmenting the tension and diminishing 
diarge, the duration of the spark is also diminished. The 
duration of the spark (he says) also depends on the state of the 
-surface of the metallic balls or points. — From the ably condensed 
*• Scientific News ;** lUtutrated London News, 



ELBCTBIO CONDUCTIBILITT. 

M. De la BiVE has laid before the French Academy of Sciences 
s note on Professor W. Thomson's new method of measuring 
Electric Oonductibility, and its application in respect to melting 
metals. Professor Thomson, by employing an arrangement of 
•conductors of which one only is the seat of an electro-motive force, 
makes the intensity of the current depend on the wire of a galvano- 
meter in r^ard to the two electric resistances desired to be 
•compared. In this arrangement the two extremities of the wire 
of the galvanometer abut on two points of the conductors of the 
system, and these points are so determined as to divide in the 
same relation the total resistances of the two conductors. It tk\>^ 
appears that if the same relation exists betweeii Wx^ V«c» oKXi^sc 
/leaiBtuicea of the system (which are ontlie on© \xaaid, ^Jcia -axJcasswB. 
X2 
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resistaoce, and on the other, that which serves as units) the in- 
tensity of the current in the galvanometer is null. The principle of 
the arrangement is the same as Wheatstone*s ; and although rather 
more complicated, it admits of app.ication to the measurement of 
smaller resistances. We must refer our readers to the Comptes 
Mendu8 (vol. Ivii. No. 17) for details of the experiments, and 
merely give M. De la Hive's conclusions. In regard to melted 
tin, lead, bismuth, and antimony, he found that the resistance 
increased from the point of fusion to the highest limit that he 
could deal with. The total augmentation (corresponding to 500 
deg. between 358 deg. and 860 deg., divided by the resistance U^ 
858 deg.) is 0-32 for tin, 0*24 for lead, and 0*18 for bismuth, 
quantities notably different, and all smaller than that found for 
mercury by making use of its known co-efficient. For all the 
above-mentioned metals there was found to be a decided variation 
of resistance corresponding to the change of state. For tin, lead, 
cadmium, and zinc, the resistance rose to nearly the double ; for bis- 
muth and antimony, the variation was inverse, greater for bismuth 
than antimony. — Ihid, 

THE ELECTRIC SPABE. 

The Spectrum Analysis of the Electric Spark produced in liquids 
and gases having been made by M. Daniel, he has reported the 
results to the French Academy of Sciences. We give the chief 
points from the Comptes Rendus : — " The spark obtained by means 
of Huhmkorfi's induction apparatus was produced in sulphuric 
ether, sulphide of carbon, chloroform, aniline, distilled water, 
and other liquids. The electrodes employed were made of zinc, 
copper, pewter, cadmium, bismuth, antimony, tin, lead, iron, 
aluminium, silver, platinum, and various alloys. The spectra 
obtained, exhibited not only the characteristic rays of each metal, 
but also the spectrum of carbon, and the principal rays of hydrogen 
arising from all the liquids which contained those elements. The 
red ray of hydrogen was always very brilliant. The spectrum of 
carbon was not always complete : the violet rays were rarely 
visible ; but the red, yellow, green, and especially the blue rays,, 
never failed. From the vapours of the above-mentioned liquids, 
M. Daniel obtained the same phenomena as from the liquids them- 
selves, but the spectra were more brilliant. He generally dis- 
tinguished the spectrum of the metal and the spectrum of the 
elements of the vapour. With regard to gases, he found by 
employing electrodes of copper, silver, and platinum, that the 
spectrum was more distinctly marked — viz.: In nitrogen, fine rays 
in the orange and yellow ; blue bands, and fluorescence. lii 
hydrogen, the characteristic rays of the gas, and blue bands. Iifr 
ammonia, the spectra of nitrogen and hydrogen, and fluoresoenoe. 
M. Daniel derives the following conclusions from his researches :•— 
The constitution of the electric spark is always the same, whatef«r 
be the atate of the medium in ^bicVi it is produced, liquid or 
gnseouB. There are generaWy — \. 'Vo\^\?K\7A>iAS«\ ^i >&£» ^^c^ tuid 
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incandescent metal of the vapour produced ; and, 2, incandescence 
oT the elemeoits of the medium traversed by the current. In 
certain cases, the medium alone, or even one of the elements, seems 
to become incandescent In other cases it is especially the metallic 
vapour which becomes luminous. All simple bodies which have 
a great affinity for metals, whether free or in a compound easily 
decomposible by the spark, give intensity to the metallic spectrum. 

BLBCTRIOAL AKD MAGNETIOAL BESEABOH. 

M. De la Rivs has read to the French Academy of Sciences a 
r^snm^ of his experiments on the propagation of Electricity across 
highly rarefied elastic fluids, more especially hydrogen and nitro- 
gen, cases which are simple and unalterable, and inactive on the 
meti£, yet possessing very different physical and chemical pro- 
perties. In the Comptes Rendtu will be found details. The results 
obtained, it is stated, are generally in accord with those given by 
o0ier experimenters. With regard to the influence of magiietism 
on the above-mentioned phenomena, it is stated that at a certain 
d^^ree of rarefaction, much more considerable when the gaseous 
medium is less conductive, the form of the luminous electric jet is 
dianged into a thin sheet, when placed under magnetic influence. 
When the gas, instead of being dry, contains a little aqueous 
vapour, the jet is divided into several small perfectly distinct jets, 
oqnidistant, and revolving rapidly, like the spokes of a wheel, round 
the central magnetic pole. — Ibid, 



ELEOTRIO ACTION OP THE SOLAR RATS. 

M. MuSBET has reported to the French Academy of Sciences 
soine additional facts in relation to this subject obtained by causing 
the TB,y8 of the solar spectrum to fall on a delicate Nobili's gal- 
vanometer. In the shade the needles remained perfectly immovable ; 
but so soon as they were struck by the solar rays, whatever the 
hour or temperature might be, they performed oscillations the 
amplitude of which varied to the extent of 90 deg. When M. 
Mosset caused the coloured rays of the spectrum to fall on the 
Dfledles, he was led to consider that the violet rays excited the most 
aoticm. ■ He took great care to ascertain that the movements of the 
neadlat were not due to change of temperature or agitation of the 
ajr, and therefore does not hesitate to recognise in them an electric 
action. In conclusion, he says : — ** In reflecting on the impor- 
tant part which the sun plays in nature, is it not rational to 
admit its electric influence ! In the shade the chlorophyl in 
idants disappears, the leaves of the mimosa sleep, chlorine and 
l^drogen remain together inert, and the needles of the galvano- 
meter are unmoved. But if the solar rays strike these bodies 
this plants become green, the leaves unfold, the two gases combine, 
and the needles oscillate. These diverse phenomena, taker. V^> 
gether, have so much analogy that they may "vveW \e^MYma.\A v^ 
'Opioiao which, by an ascending induction, attn\>\i\«a \» ^^c^jna 
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influenoe the manifold and often mysterious actions of the 8un> 
upon nature." — Ibid. 

ELEOTBIOITT OF THE CIBCULATION OF THB BLOOD. 

M. SoouTETTEN has reported to the French Academy c^ 
Sciences an account of some experiments made upon horses who 
were previously made insensible to pain. He found that the 
electric positive sign, indicating the direction of the current^ 
was constantly from the red, or arterial, to the black, or venous, 
blood. He concludes his memoir by saying that since it is de- 
monstrated that the red blood and the black blood, in their oon> 
tact through the walls of the vessels, which act as true porous- 
vases, give stated electric reactions to the galvanometer, we must 
admit, that as all the parts of our body are traversed by sangui- 
neous fluids, there must necessarily l>e a constant disengagmnent 
of electricity in the most relaxed tissues of our bodies. Thus 
each organic molecule is incessantly stimulated by the electric 
fluid, and thus, under the influence of this excitement, all thfr 
functions of the body are performed. The oxygen contained ia 
the red blood bums up the organic molecules with which it is in 
contact, and produces heat, without which life is impossible^ 
Under the influence of electricity is effected, during digestion, 
the selection of the nutritive molecules and their assimilation. 
The same action takes place in respiration- and in all the other 
functions. These facts perfectly agree with the electric pheno- 
mena of combustion. The carbon takes the negative electricity 
and the surrounding air the positive, or rather, the current is 
established between the carbon and the oxygen of the air. Now,, 
the principal action of the red blood, by reason of the oxygen< 
in it, is the producing a true combustion in our tissues. — Ibid, 



ELECTRO-PHYSIOLOGY. 

M. Matteucci has forwarded to the French Academy of 
Sciences an analysis of his latest electric researches in relation 
to Physiology, undertaken with the view of explaining one of the 
most remarkable yet obscure laws of the science. He began by 
proving that the passage of an electric current in a non-metallic 
body, which is, however, a conductor of electricity on account 
of the liquid which it has imbibed, acquires the property termed 
secondary polarity. By virtue of tiiis property, if it be touched 
by the homogeneous ends of the galvanometer, it is found that 
this body is traversed by an electric current, directed in a way 
opposite to the voltaic current which has excited the polarity. 
Such is the case with a cotton wick moistened with water^ a 
vegetable stem, a membrane, and a nerve, independently of its 
vitality. Among these different bodies a nerve is remarkable by 
the rapidity with which it is polarized in all. its points, and by 
iiie iDtenaity of its polarity. — Ibid, 
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OALYANIO COFPZB. 

The Abb^ Moigno has commanicated to the British Associa- 
tion a paper '* On Galvanic Copper and its Applications." Th& 
Abbd commenced by complainiDg that the ironwork in England 
which was exposed to the weather and in public buildings wa» 
too often sadly neglected and allowed to decay. In Paris they 
ttther gilded or otherwise protected such ironwork. M. Oudiy 
haying been commanded by the Emperor to endeavour to protect 
iome of the public monuments of France and ckeff^cewore of art 
by the electro-plating process, found insurmountable difficulties 
in depositing a uniform and brilliant coat of copper on iron, either 
malleable or cast ; but having succeeded by mechanical means 
in reducing electrotype plates of copper to a completely impalpable 
powder, he used this as a paint, with a medium the basis of 
whidi was benzoin instead of linseed oil or any of the oils used 
with ordinary paints. He had completely succeeded in giving a 
sm&ce of a very durable character and of a brilliant, bronzed 
axipearanoe to iron, plaster, and other objects which it was desir- 
able to protect with this substance. The Abbd exhibited several 
■tatnettes and busts in plaster covered with it, which had all 
tii6 appearance of ancient bronzes. We understood that it was 
by the aid of a steam-hammer that the thin plates of copper de- 
posited by the electrotype process were reduced to the very im- 
palpable powder of copper exhibited by the Abb^ Moigno. 



NEW XLECTBIO FILE. 

Jagobini's new Electric Pile had been employed by the Father 
Secchi for three months, when he stated that it is as efficient as 
when first constructed. It is composed of a glass vase, two metals, 
polverized sulphate of copper, sand, and common water. The 
two metals are copper and zinc, the last in the same form as in 
Daniell's battery ; the copper is in the cylindrical form, resembling 
a small porous vase, but open at the bottom. The lower part of 
the copper is pierced with noles to the height of five centimetres. 
Mid its lower edge is cut like a saw. l^e total height of the 

S Under is thirteen centimetres, and the diameter four centimetres. ^ 
16 copper wire which forms the electrode is soldered to the upper 
part of tho cylinder. To form the pile, a layer of sand a centi- 
metre and a half in thickness is laid on the bottom of the vase ;. 
€B this is put a disc of blotting-paper, with a hole in the centre 
•of the size of the copper cylinder ; the cylinder of copper is placed 
on the sand, and the cylinder of zinc on the blotting-paper. The 
eand is so ^aced that it shall touch the zinc cylinder within and 
without. The cylinder of copper is then filled with the powdered 
'sulphate^ pressing it down from time to time while pouring it in. 
Tlus done^ equid parts of water are poured into the sand and 
sulphate, in onler that they may be equally penetrated. Several 
honis elapse before the pile becomes fully active. Its intensity 
goes on increasing till it attains its maadimxm oxv \2ck!& %&^ ^^ 
sixth day, when it slowly descends to ita coia\axl\i v^^^* 
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THE SLBCTBIO THEBXOMBTKB. 

This new instrument has been recently employed by M. 
Becquerel in deteimining the temperature of the earth at gpneat 
depths, and the details of his experiments are given in the Comptes 
Bendfu of the French Academy. The Electric Thermometer in its 
simplestformis aclosed circuit composed of an iron wire and a copper 
wire soldered at their points of junction, and in which is found either 
agalvanometerkeepingzero perfectly, or, better still, a magnetometer 
solidly fixed, with divers accessories, such as apparatus for beating 
or cooling the free solder, thermometers, lenses, &c. When the 
temperature is the same at the two solderings, the magnetized 
needle rests at zero ; when there is a change of temperature then 
is a deviation. Tf one of the solderings is placed in a spot where 
the temperature cannot be observed with a thermometer, thoD, 
by raising or lowering that of the other soldering, until the needle 
shall arrive at zero, the observer will be assured that this tempO' 
rature is the same as that which was unknown. Thus, by giving 
to the metallic wires sufficient diameters, the temperature at great 
depths may be observed. Care must be taken that the tempe- 
ratures given by the solderings are the same as those of the ther- 
mometers placed beside them. The operation requires a deep* 
bored well, a thermo-electric cable, a galvanometer, and other 
apparatus ; in all which M. Becquerel was liberally aided by M. 
Bouland, the late French Minister of Public Instruction. 

On examining the earth at Paris, M. Becquerel found — ^1, That, 
without going out of the tertiary basin of Paris, the invariable 
stratum is not of the same thickness ; 2, That we can rigorously 
determine the march of the propagation of heat in the soil, and 
the position of the invariable stratum ; and, 3, That at the Jardin 
des Plantes, from the depth of 26 to 36 metres, the temperature 
is constant, as it is also from 16 to 21 metres. He states, that 
in passing from one stratum to another, the temperature seemed 
to change, and thinks that, consequently, it will be possible to 
determine with great exactness the propagation of solar heat in 
the earth. Since this new mode of observation indicates changes of 
temperatures less than the tenth of adegree, M. Becquerel considers it 
to be highly desirable that experiments should be made at depths of 
100 or even of 200 metres, in order to learn the nature of the 
strata, the infiltration of waters, chemical reactions, and other 
causes which influence the distribution of heat in the crust of the 
earth, and what are the modifications which it undergoes with the 
weather — a distribution, the effects of which may react on the 
temperature of the soil, and, consequently, on the climate. This 
is one of the grandest questions in terrestrial physics whidi a 
philosopher can propose to himself to solve, and well worthy of 
fixing his attention. — Illustrated London News, 



KEW ELEOTBOHETEB. 

7^s new instrument by Professor W. Thomson, has been 
exhibited and explained to t\ie 'Ent\a\i ABaoc^».\Ivnx Vj Mx. F. 
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Jenkin. Hitherto most electrometers have been mere electro- 
seopea, indioatiiig, but Bot measuring, differences of electrical 
potentiaL Professor Thomson bad now produced a measuring 
instrument fulfilling all the requisite cooditions of portability, 
eonttancy, and delicacy. Some such instrument will soon be as 
generally in use for all meteorological observations as barometers 
BOW are. The principle of the instrument was explained, and it 
WM shown that in practice, the observations could be made by 
my person accustomed to the usual meteorological instruments. 
By tiie use of this instrument, it is anticipated that in the balloon 
Moents contemplated in the next year, much valuable information 
as to the electrical condition of the atmosphere will be obtained. 

THE BATHOREOMETEB. 

This electric apparatus for measuring the thickness of very thin 
substances, is described by its inventor, the Abb^ Julien Giordano, 
a professor of the University of Naples, in a memoir recently laid 
before the French Academy, and which appears in Lea Mondes, 
with an engraving on wood (required to make the description 
intelligible). By the bathoreometer, Professor Giordano has ob- 
tained the following among other measurements, in the decimals 
of the millimetre— 0*03937 inches. Common unsized paper of 
first quality, 0*278; the same after transformation into parch- 
ment by immersion in dilute sulphuric acid, '252 ; French gold 
leaf, 0-009; Neapolitan gold leaf, 0*006; hair of human adults, 
0-045, 0*051 ; haur of a child ten days old, 0'009 ; and of a child 
fonr years, 0*067 ; the membrane of the wing of the praying mantis 
{mantis craUMna), 0*019 ; the scales of the dust of the wings of 
tiia Vanessa atalanta, 0*007. 



ENQBAVING Bf ELECTBICITT. 

A METHOD of Engraving by Electricity is described in Les 
M<mde9f the process being due to M. Delouche, an engraver, and 
M. Fellmann, an artist. A well- polished plate of zinc is covered 
waHi a layer of white, similar to but not identical with that used 
by engravers on wood. On this white layer is drawn a portrait 
with a special ink, and the plate is then suspended to the nega- 
tive pole of a voltaic battery in a bath of sulphate of copper, 
whereby the inked portion of the drawing is covered with a coating 
of copper. When this is sufficiently thick, the plate is removed 
nAd suspended to the positive pole, in acidulated water. The 
aind consumes and hollows out the parts not covered with copper, 
or the white parts of the design. The operation is complete in a 
few hours, and a plate obtained fit for printing from. Two 
spedmens are given in the Number of Les Mondes from which these 
notes are extracted. 

GUTTA-PEBCHA AND INDIA-BUBBEB. 

Mb. C. W. Siemens has read to the British Aoaofsva^XoTi ^.'^v^^sc 
-"^On Oie ElectricH JResistance and the ■E\eo\,t\£LC«.\:\OTi o^ ^^^^^»^ 
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Peroha and India-Rubber under varying Pressures, extending to 
800 Atmospheres." The pressures were produced by a powerful 
hydraulic press. Mr. Siemens found by experiments the resis- 
tance of gutta-percha, or, in popubhr language, its insulating 
power, increased as the pressure increased^ and the rate of increase 
was found to be greater the higher the pressure. At 800 atmo- 
spheres the resistance was nearly three times that observed at atmo- 
spheric pressure. When the pressure was removed, the resistance 
immediately fell to nearly its original amount, and after some time 
regained the original resistance exactly. The resistance of india- 
rubber, on the contrary, was found to decrease with an increase 
of pressure, but the rate of decrease tended to become constant ;. 
when the pressure was removed a kind of rebound occurred, for 
the resistance immediately rose to more than its original amount^ 
but after some time again fell to its first condition. It might be 
thought that this effect in india-rubber was due to the introduc- 
tion of water into its mass under high-pressure, whereas gutta- 
percha might be supposed to resist this kind of percolation. This 
view was, however, shown to be untenable ; since, when a wire 
was first covered with india-rubber and then with gutta-percha, 
the change of resistance due to the increase of pressure was a mean 
between the results obtained with gutta-percha and india-rubber 
separately. The effect on the apparent resistance of the insulators 
by continued electrification, first published by Mr. Fleenung 
Jenkin at the Aberdeen Meeting of the Association, was next 
alluded to. Mr. Jenkin found that the decrease of the current 
passing through the gutta-percha, due to electrification, was con- 
stant at all temperatures, and independent of the change of resis- 
tance due to this cause. Mr. Siemens had found the same result 
with the change of resistance due to change of pressure. 



gisbobne's electric compass. 
This contrivance is nothing more than the ordinary ship's com- 
pass, with a battery in the box, and two insulated wires maintain- 
ing the electric currents round the needle. In the MechaiM 
Magazine it is stated that the Liverpool Compass Committee, Mr. 
Evans, Mr. Smith, and the Astronomer Koyal, obtained from lir. 
I'airbaim 24 plates, each 16 in. long, 4 in. broad, and \ in. thick, 
to verify by experiment that the power of malleable iron for the 
reception and retention of subpermanent magnetism depends on 
the degree of heat at which the iron is passed through the rolls. 
"On collecting," he observes, **all the results (after repeated 
annihilations and reversions of magnetism) with the unlettered 
end downwards, the magnetism of the cold rolled longitudinal 
bars is greater than that of the other bars in the proportion of 
about 14 to 10 ; while those with the lettered end downwards give 
about 11 to 10." Here obviously we have a key to much that 
haa been said as to good and bad iron for the construction of 
Bbips, the good iron being that w\i\c\i -^ox)\.dL\«dA \a Vl\^ oompaaa 
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Twiation, and the bad iron that which would lead to considerable 
or exoeasive compass variation. But the inquiries and deductions 
of tbo Astronomer Boyal have been pushed much further. He 
goes so far as to recommend that iron ships should be built with 
tiie keel nearly north and south. The results of Mr. Smith's 
gtadies may be summed up in the one sentence that '* the north 
end of the keel is attracted to that part of the iron bull which waa 
fbrihest ft-om the north in building." In other words, if the head 
of an. iron ship is built towards the north, the needle will point 
towards the south ; and if the head of an iron ship is built towards 
the south the needle will point towards the north ; and so on — 
the general laws being disturbed and counteracted in endless 
ways. Mr. Evans again tells us that the Warrior was built head 
BOiih 8 deg. east, and the armour put on head north-west ; the 
Bladt Prince built head south, 20 deg. east, and the armour put 
on head south ; and the Defence built head south, 47 deg. west, 
and the armour put on head south, 19 deg. east. He says, "The 
general law obtains in these ships that the point of the compass 
it drawn towards that part of the ship which was south in build- 
ing." Mr. Evans has also told us the precise amount of compass 
Tariations : 1st, in sailing vessels, wood built ; 2nd, in steam- 
Teesels, wood built ; 3rd, in vessels built partly of wood and iron ; 
4th, in steam and sailing vessels, iron built ; and 5th, in iron* 

Slated ships. In a wooden sailing ship the north end of the needle 
I drawn to the ship*s head, and the amount is small ; engines and 
boilers increase the amount ; and, as observed before, if an iron 
ship is built north, so great is the variation that the needle will 
point south. The ill-fated Boyal Charter had a large amount of 
variation. Last of all, Mr. Bundell, on behalf of the Liverpool 
Oompass Committee, tells us many things. He says, ' ' that many 
captains find the error of their compasses constantly vary with 
change of latitude, dispense with compensation of any kind, and 
tms^entirely to constant celestial observation for determining the 
•mount and direction of these errors." 

Mr.Gisbome's Electric Compass was tried for three days on board 
the iron steamer RescliUe in the Mersey. It was uninfluenced by 
the iron of the vessel, and worked correctly when plaeed over the 
engines and between the chimneys. Not so the ordinary compass 
cf the RewluUf with the well-known magnetic adjustments ; the 
variations being 1^ to 1} points. Piles of steel and iron shavings 
placed round the electric compass do not act upon the needle, and 
it is alike insensible to the presence of bars of iron on the top of 
the box. Tests such as these are demonstrations that currents of 
electricity restore the compass to the sailor as unvarying and 
trustworthy as when steam machinery, iron hulls, masts, and rig- 
ging were unknown. Gisbome is an eminent electrician, and 
na^ng crossed the Atlantic frequently, it occurred to him to try^ 
. electric currents aa a means of checking compass variations. 
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LAOD'S BLEOTBO-MOnVB MAOHIKX. 

This machine, exhibited and described to the BritiBh Asioeia- 
tion by Mr. Ladd, consisted of two coils formhig a powerful 
electro-magnet, revolving on an axis parallel to the axes oi these 
-ooils, and at equal distances between them. On the stand, four 
pillars, forming coils, were planted in the circumference of a 
<arcLe round the revolving electro- magnet, and at such a distance 
from it as to permit its free motion. By a simple contrivaooe, 
similar to the commutator, the electric current was so transmitted 
and reversed as to make each of the pillar coils a magnet, with 
the pole it presented to that of the revolving coil as it approached 
it, of the opposite name, south or north, but the instant it passed 
reversing it into one of the same name ; thus, while advancing^ it 
is attracted, but the instant it begins to retire, repelled ; and so a 
<3onstant motive force is applied to keep it revolving. The engine 
exhibited was mounted with bevel wheels, carrying an axle, on 
which a cord could wind up a weight of some pounds. It was 
also furnished with a friction brake, by which its power, which 
was, even with only two Grove's cells, considerable, could be 
exactly measured. 



NEW MODE OF FIRING MINES BT BLECTBICITT. 

This new fuse, invented by MM. Comte and Gaijffe, which will, 
it is hoped, render incalculable service in the working of mines 
and the excavation of tunnels, differs from those which have been, 
employed hitherto, in a novel arrangement of the parts of which 
it consists, which permits of its manufacture in a very short space 
of time, and reduces the chances of fracture to a minimum. It 
consists, first, of an insulated wire, to which is affixed the usual 
fuse tube ; secondly, of another wire, uninsulated, twisted round 
the first, with its extremity removed one centimetre from that of 
the insulated wire ; and lastly, of a bag containing the explosive 
compound, within which are buried the extremities of both wires. 
When the induced current from a Ruhmkorff coil is passed through 
the wires, the spark, on account of the distance which separates 
them, passes through the powder contained in the bag. The 
thread of tin which is employed to complete the circuit in the first 
instance, is melted instantaneously, and a considerable space then 
exists between the insulated and uninsulated wires, through which 
the spark passes. By this arrangement, it is possible to a&x upon 
two wires proceeding from the coil as many fuses as may be 
thought fit. The current having passed through the first, pro- 
ceeds to the second ; from that to the third, and so on ; and be 
cause the sparks from RuhmkorfTs coil succeed one anoUier with 
great velocity, a great number of mines can be exploded almost 
instantaneously. So far, the invention has been pronounced by 
the French press perfectly successful, the experiments which have 
deen made leaving nothing to be desired. — Mechanics* Magazine, 
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THE MAOHXTO-ELECT&IO LIOHT AT DUNaSNESS. 

SoifB further Reports on the progress of this '* magnifioent"^ 
light, as a Committee of the Trinity House hare called it, have 
been printed by order of the House of Commons. In one, dated 
8th April, 1863, the Secretary says :— '*The light has now been 
exhibited at Dungeness for a period of nine months, and during 
that time has, with some brief exceptions (generally attributable 
to want of care on the part of the attendants), been maintained 
without break or failure, showing a light of exceeding power and 
intensity, which Mr. Faraday, who took as his standard the revolv- 
ing Ught at Grisnez, with which at equal distances it was of equal 
power, estimated to be eight times that of a first order fixed 
dioptric light (see his Report No. 1). Every part of the machines 
and engines has worked well, although one of the boilers has just 
required repair, causing a pressing demand from the engineer for 
the third spare boiler, which he has suggested as necessary. The 
lamps and lenses have been gradually improved until they may 
now be said to be perfectly satisfactory, and have been under the 
diarge of the ordinary light-keepers, possessing no more than the 
usual ability of such persons. The engines and machines have 
been under the charge of two engineers." Various minor objec- 
tions, however, to the light as it exists, are stated in these reports ; 
but some of these are vitiated by the discovery that the chief 
engineer has had to be dismissed recently on account of intoxica- 
tion. Professor Holmes replies satisfactorily to the objections in 
a separate pamphlet, and Professor Faraday also discusses some of 
them. The light seems to be visible at from twenty to thirty 
miles* distance, but occasionally not so far, a circumstance which 
Professor Faraday ascribes on certain occasions to local haze. The 
Trinity House authorities, however, admit the superior advantages 
of the light in respect to penetrative power and star-like bril- 
liancy, although other first-class lights they regard as practically 
sufficient. —Jiuilder, 



ELECTBIO STEEBIN6 AFFABATUB. 

The increase in the size of the ships of the Eoyal Navy, as well 
as of those in the mercantile marine, has rendered necessary many 
-important changes and improvements in the construction and 
working of these^essels. In respect to Steering, Electricity is at last 
regard^ as the only means of ensuring rapidity and accuracy. A 
new plan has been tested, it is said successfully, on the trial trip of 
the J&oyal Oak. The apparatus is the invention of Mr. Gisbome, 
C.E. The communication between the captain and the helmsman 
and engineer is maintained by means of a coil of conducting 
wires. The wires are covered, by Messrs. Silver s process, with a 
thin coating of india-rubber, not thicker than the finest film of 
sQk, but protected by tarred hempen cable. The motive ^^«t S& 
a smidl (^vanio battery, which, when c^iax^e^ ^n*^ TooxaKti ^^^- 
m»aentlf in Mstioa for twelve montlis. On tVve -^^A^^<^ox,^>^^>^%^^ 
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forecastle, or any other place coDyenient for the oapteia, tiiero is 
fixed a circular dial-plate with a handle or knob fixed to a vevolv- 
ing arm, and apon the rim of the dial the words "port," •* steady," 
<' starboardy" *'hard." A small box is pUiced before the helms- 
man, upon the face of which are metal flaps corresponding in 
number, and covering the orders that may be transmitted by the 
apparatus. For the engine-room the arrangement is of a similar 
^character, the words on the dial- plate being ''stop,** ** ahead easy,*' 
"half speed," "full speed," "back half speed," «* back full speed," 
and 80 on. To insure accuracy, the helmsman or engineer sends 
back a signal to the captain ; and every order transmitted is ro- 
istered, and remains permanently in sight until another order is 
sent. — Mechanic^ Magazine, 



GASEOUS FUEL. 

Mb. Ebtwobth, in a letter to the Times, states that the moving 
power of wind or water, costing nothing, is theoretically capable 
of conversion into Gaseous Fuel, from the decomposition of water 
by means of magneto- electricity, which he thus explains : — 

" When an iron reel, having thread-covered copper wire wound 
round it, is passed endways near to the poles of a horse-shoe 
magnet, electricity appears in the wire. On this principle, how- 
-ever modified, magneto- electric machines are made for electrie 
telegraphy, electro-plating, and the production of light. At the 
Dungeness Lighthouse numerous magnets are fixed, six together 
radisdly on a wheel, in three rows, between which two wheeLa^ 
having the wire- covered reels fixed in the rims, revolve rapidly by 
means of a three- horse power steam-engine. The machinery being 
in the basement, the electricity is led by wires up to the lantern, 
where the slate-pencil-like carbon points forming the wick of the 
electric lamp are adjusted. These, when at a little distance apart^ 
glow with insupportable brilliancy, producing a light which greatly 
excels others, and * shines up and down the Ghs^nel and across 
into France.' 

" Here, as in all such machines, motion is converted into elec- 
tricity, and the cost of the electricity is the cost of the motive 
power, 

" A magneto-electric machine moved by water, would be a veiy 
economical arrangement, and could a wick for the electric lamp be 
invented, as convenient and needing as little care as a gas jet, 
towns and districts having available water power might be lighted 
very cheaply, the wires being led from the electric factory to the 
streets and houses. In this way vast stores of coal used daily ia 
gasworks would be saved. 

" But magneto-electric machines will yield heat as well as light. 

Some years since unremunerative quantities of oxygen and hydro* 

gen gases were obtained from the decomposition of water by this 

means, steam as the motive power bein^ used. From these 

experimenta it appears^ that machVixea oi ^^-YicinA v^-^^^ '^R^-^^dsi^ 
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10 hours, would produce possibly 1500 cubic feet of gaseous fuel. 
It seMiis, therefore, well worth consideration, whether the bound- 
l0H supplies of waste water power existing in the tides, the rivers, 
and lakes of Great Britain and Ireland, might not be economically 
COD verted into pure, smokeless, most intense gaseous fuel, made 
marketable by compression into wrought-iron vessels, as has been 
done with coal gas." 

To this conmiunication another Correspondent of the Times 
replies: — ■ 

** The electric current developed by electro-magnetic machines, machines 
«ach as have been manufactured since they were first applied to electro-nUting 
in Birmingham, suffices to decompose water with what a laboratory chemist 
would term considerable rapidity. The motive power required to put these 
machines in action, it is recommended, might be derived from tides, rivers, 
and lakes. Tidal action, which was referred to as a source of power in 
the TimttSf September 25, 1862, might no doubt be made available for driving 
large ms^eto-electric machines, and, consequently, for the evolution of the 
gaseous rael, hydrogen, from water. Your correspondent informs us, that 
* maohinea of 80 horse-power workin|; ten hours would probably j^roduce 
1500 cubic feet of gaseous fuel '—that is, of hydrogen. Now, estimatmg the 
weight of 100 cubic inches of hydrogen at 2*14 grains, a cubic foot wiQ weigh 
96*w, say^ 37 grains, and 1500 cubic feet will weigh 55,500 grains, or 7*9, say 
8 lb. avoirdupois. One part by weight of hydrogen will, on perfect com- 
bmtion by oxygen, raise the temperature of 34,000 parts by weight of water 
1 deg. centigrade ; or, what is equivalent, will just raise 340 parts by weight 
of water from deg. centigrade (the freezing poiat) to the boiling pomt. 
Hence 8 lb. of hydrogen will, on perfect combustion, providing there is not the 
dlii^teBt loss of heat by radiation, conduction, or otherwise, si^oe to raise the 
temperature of 2720 lb. or 272 gallons of water from the freezing to the 
boihng point. We need not pursue the calculation^further. The conclusion 
firom uie data of your correspondent is that in order to boil 270 teakettlefuls 
of water it is necessary to employ an engine of 80-horse power during ten 
bovre. But engines cost money, require attention, and are subject to wear 
and tear. Your readers may form tneir own judgment whether the invest- 
ment in magneto-electric machinery, driven even by tidal action, is likely to 
prove remunerative." 

A third Correspondent, Mr. Bower, of St. Neots, replied : — 
"The suggestion of Mr. Keyworth to produce 1500 cubic feet of 
gaseous fuel by the expenditure of a power equivalent to 80 horses 
working for 10 hours is certainly not a move in th^ \-ight direction. 

*' The power which this fuel so raised represents, is not greater 
than that which can be obtained from 1 cwt. of coal. 

" If there be such a plentiful supply of waste power in the tides 
and winds, let it be used in a direct manner, not wasted in the 
|>rod action of that which can only be made to give off one- twentieth 
«f the power expended in its creation. 

** The suggestion of compressing the gas into cylinders (say equal 
to 10 atmospheres) would be a still further loss ; the power re- 
^jmred for this purpose being more than could be obtained out of 
the 1500 cubic feet." 



SUBMARINE CABLES. 

The practicability of Ocean Telegraphy is once again to be tei&tM. 
<m a considerable scale. Four undertakings oi \?^a ^e^crv^'CvckXii. — 
two Jbeio^ eDterpmea of world-wide im\>ortaiiCQ — wc^ \a. ^«st\Q^% 
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stages of progress, and will, it is hoped, become estaUiihed fkots 
in the course of the approaching year. Bj their succen or fikUiite, 
the progress of this branch of science will Terj probftUy be in- 
fluenced very materially. We propose, therefore, to glanoe at 
the means about to be adopted for carrying out each of &em.* 

The French line may be first mentioned. This Cable has been 
undertaken for the Imperial Qoveniment by Messrs. Siemens 
Halske, and Co., and is shortly to be hud between Oran, in 
Algiers, and Carthagena, in Spain — a distance of some 250 miles ; 
the communication being continued from the latter place by 
means of land wires through the Spanish territory into Franoeu 
The cable is on the plan which has been patented by Messrs. 
Siemens and Co., and of which specimens were shown in the "RH" 
hibition of 1862 — with the exception that the insulation of the 
present cable is entirely of gutta-percha, instead of part gotta- 
percha and part iudia-rubber, as originally recommended by the 
inventors. The conductor is a strand of 3 No. 22 copper wires 
laid together spirally ; and the diameter of the core, consisting of 
the insulator and the conductor, is about 3-lOths of an inch — ihis 
is surrounded by a pad consisting of a double layer of hemp 
strings running spirally in opposite directions. Around these 
hempen strings is laid the final metallic sheath, which is made of 
phosphuretted copper rolled into ribbon about a quarter of an 
inch in breadth and the 20th of an inch in thickness. The ribbon 
80 made is laid in a short spiral, every turn overlapping the one 
preceding it after the fashion of ancient scale armour. The 
diameter of the entire cable does not exceed 4-lOths of an inch, 
and the specific gravity is low ; but the policy of employing so small 
a conductor, and an insulation so slight, may fairly be doubted, 
as also may the weakness of the completed cable under strain. 

A more extensive undertaking than this, will be the Cable 
shipped by Mr. W. T. Henley, of North Woolwich, for the Indian 
Government, and the laying of which has been entrusted to 
Messrs. Bright and Clark, under whose specification and superin- 
tendence it has been manufactured by Mr. Henley. The core 
consists of a copper conductor, which, though presenting a solid 
appetvrance, consists, in fact, of several segments drawn oat 
together and firmly encased in a surrounding tube. This arrange- 
ment is supposed to secure all the advantages to be derived from 
solid copper, without the danger of internal and unperceLved 
fracture of the conductor, on account of its liability to which, 
that form of the latter has long been laid aside in favour of oon- 
ductors worked into a strand. A conductor so constructed may 
escape severance in shallow water, like that of the Persian Golf; 
but for deep sea cables, a conductor of that class would be a veiy 
dangerous experiment. 

The conductor of the Persian Gulf line weighs 225 lb. to the 
nautical mile, and is surrounded by 285 lb. of gutta-percha per 

* This able r^sumS is from the MecXanict* liiag<utvM«^^«B&M(t\<i^lse3. 
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mile for its ixunlation. The core thus foimed is padded with a 
spintl ribbon of hemp saturated in tar-mixture, the hemp in turn 
being smrounded spirally by 10 No. 7 iron wires. Finally, the 
entire cable so constructed is lapped with yarn over its external 
circumference and served with a composition of pitch, tar, and 
iilioa, laid on at a heat of 300 deg. Fabr., for the purpose of 
preserving the outer iron wires from oxidation. The cable was to 
be taken out to the Persian Gulf in five sailing vessels, to be 
towed by means of steamers during the paying out, the depth 
hebig scarcely anywhere more than 50 fathoms. The cable will 
be liud in several sections, commencing at Bussora at the head of 
the Grul^ and completing the work at Gwaddell. on the coast of 
Belochistan, whence the wires are continued to Kurrachee, Bom- 
bay; and the most important centres in India. 

j^ie third Cable is a sort of adjunct to the last mentioned, and 
will be similar in construction. Its importance consists in the 
iSact; that it forms a link of about 60 miles in the communication 
with the East, which it connects with the direct European lines 
going west and north from the coast of Italy. 

But the circumstance to which the chief importance attaches 
in the present history of sabmarine telegraphs, is the resuscita- 
tion of the original Atlantic Telegraph company. They have now 
provided the means for purchasing a new cable, and the attempt 
irill be made to restore communication with America during the 
summer of 1864. On the present occasion, the Board have com- 
mitted their scientific affiiirs and the judgment of the tenders 
sent in reply to their advertisement, to a Scientific Committee, 
composed of Mr. William Fairbaim, Mr. Joseph Whitworth, 
Captain Douglas Galton, Professor Wheatstone, and Professor 
Willijun Thomson. 

These gentlemen decided in favour of Glass, Elliot, and Com- 
pany's offer, but required, as regards the external armour of the 
eable, that they themselves should institute Certain experiments 
and finally determine how it was to be constructed. 

As regards the core, it has been generally conceded that the 
one fixed on is suitable. It will be made up of a conductor 
having seven wires laid spirally into a strand containing 300 lb. 
of copper to the nautical mile. The insulator will be of gutta- 
peroha, laid on in four layers, alternately with four layers of 
Ghatterton's compound. The entire insulator weighs 4001b., 
and the entire core 700 lb. per knot. 

As to the external covering, the problem now being worked 
oat at Greenwich, and at the works of Messrs. Fairbaim, is to 
obtiun for the whole cable completed, a specific gravity of about 
1*8, with a breaking strain of about 9 tons, giving thereby a cable 
capable of bearing i^ut 13 miles of its own length perpendicularly 
snipended in water. 

Ai the greatest depth of the route between Newfoundland and 
Irebind is only 2^ miles, it is thought that tbia m^ \QaiN^ «.\\. ^\sl^^ 
mMjs^n / aad as it is stated that a cable oi t\i\A ^e&m'^Vhsni ^»si\^ 
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constmotod by meaiu of a combination of bemp and ih» bestr 
ofaarcoal or bomogeneoos iron without any unattainable bierease 
of expense, it is meet probable that these materials,' in proportions 
now being ascertained by actual experiment, will constitute tine 
external coat of the future Atlantic cable. 

Glass, Elliot, and Company have undertaken the entire work 
of manufacturing and laying the cable. 

We add from an article in the Times the details of the mana- 
facture of Henley's Cable. 

Experience has tsaght electricians the valae of moderating the powwiued 
in working lines, and above all has pointed oat the imperatire neuessilj of 
haying no single section of a submarine line of more than 000 miles in hmcth. 
To lay long submarine cables in a continuous length without intennedkte 
stations has been found to answer no other purpose than that of neaflv 
diminishing the speed of working and multiplying every i maginable risk botii 
of manufacture and submersion. The Indian Government, acting tmder the 
judicious counsel of their scientific advisers, have vrisely determined to ^vide 
the Persian G-ulf cable into three sections. 

The faidts which led to the destruction of the Bed Sea line were of another 
character. Though it was manufactured and tested with a care great^ 
superior to that taken with the Atlantic cable, it was submerged in a msf 
wmch rendered its ceasing to work a question of a few weeka more or lest. 
Sheathed in a covering of small vrires, quite unprotected firom c or rosion^ it 
was laid without any allowance for ** slack " cable to foil into the irregaHMnty 
of the bottom of the sea. It consequently lay strained across the |Kiints^ 
the inequalities, with a tension of several thousand pounds. As the ao|Mh 
tected wires rusted away, and the suspended portions of the Une benme 
loaded with coral and Immacles, the whole line crumbled into hnndreds of 
pieces by its own weight. This is no mere hypothetical opinion, but a fvelt 
which was amply proved by the expedition to the Bed Sea in 1861, under 
Mr. Latimer Clark. There can be httle doubt that the same cause led to the- 
temporary failure of the Malta and Alexandria line, as well as that laid fiir 
the French Government between Toidon and Algiers. 

To obriate this cause of danger, which in the above-mentioned lines has- 
probably occasioned a loss of property to the value of over a milUon sterttng^ 
the Persian Oulf line is cased in twelve "So. 7 gauge hard-drawn iron wires,, 
thickly galvanised, so as effectually to prevent their corrosion. But, in order 
to secure more effectually the permanent stability of the hne, the whole 
finished cable is thickly coated with two servings of tarred hemp yam, oyeriaid 
with two coatings of a patent composition invented by Sir Charles Bright and 
Mr. Latimer Clark. Tne composition consists of mineral pitch or asphaitl^ 
Stockholm tar, and powderea silica, mixed in certain proportions, and lata 
on in a melted state. While yet warm it is passed between circular ndlen,. 
which give it a round, smooth surface. When quite cold this forms a massive 
covering of great strength and perfect flexibility, totally impervious to water, 
and incapable of being destroyed by the minute animalcnUe which exist in 
such abundance in warm latitudes, and which, when the cable is not proteeled 
against their attacks, eat ever^ atom of the hemp, as in the case of the cable- 
liud between Toulon and Algiers. Oalvanizing the wire is in itself an afanost 
perfect protection from rust — certainly for many years, as the good condition 
of the cable picked up off the Eooria Mooria Islands, a part of which was 
galvanized, showed, as far as the galvanising was concerned. But, with the 
final protection both from rust and animuculs which Briffht and (Mark's 
compound affords, there appears to be no reason why this cable, when once 
laid m shallow or deep waters, should not remain good for a hundred years to 
oome. The copper conducting wire is composed of four segments, drawn IbIo 
a hollow tube in such a manner as to appear like a solid wire. By this lafiaili. 
all the advantages of a strand wire are combined with the condensed balk aod 
small surface of a solid one. The copper from which the wire is drawn is 
mpieoiaUr selected by the eufpnecfra Cot its Mah oaipaoity for oondoetiag elee- 
tnctj. u IB, perhaps, not genmnSily known. \inX dafi«t«a\ ^wbk^^ ^ «sKff 
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VHyMii&i]o]iM0OorOOperoeiit.inthlsre8peot--tliati8, some >peeimeiuiof 
}» wire will oondnot eleotrioity with grcMiter facility than other speeimeui 
onble the thiokneM, though phyricidlj there mar not be the slightest 
renoe bj iHiioh yon can distinguish one from the o&er. This wire, whidi 
ii mmrfy one-eighth of an inch in diameter, is then covered by the 6utt»* 
Pereha Companj with four distinct coats of gutta-percha, and four ooats of 
Chatterton's compound, laid on altematelj. This '* core," as it is termed, is 
tten tested in cold water, at a temperature of 90 des. and then under a ores- 
■ore of 600 lb. to the square inch. After passing through all these oroeala, 
tte looa bj leakace through the gutta-percha covering does not exceed one 
hnndred-millionu part of the current of electricity passing throu|^ the oon- 
dneting wire in every nautical mile. To such nunute perfection has the 
mtem oi testing adopted bv the engineers been carried, tiiat the loss of one 
wooaaod^millionth part of the current by leakage could be detected and esti- 
mated on the instruments. In the present state of the insulation of the cable 
tiie loea br leakage in working each section of the line will not exceed one 
ftMr-hundredth part of the electric current sent through the conductor—* 
•ondition of insulation which we believe has never been equalled by any cable 
Mtherto manufactured. 



to the fragile gutta-percha coverinjic of the wire during its transit from the 
Wharf Boiad to North Woolwich, it is detected before the cable is made ap» 
and then the process of sheathing them in their outer covering is commenced. 
19m first ooatmg outside the ffutta-percha is 12 thick strands of wet hemp, mad 
over these again come 12 s^d No. 7 gauge wires, which have been moat 
earaftillr ganranixed by Mr. Henley. The outer covering of iron wire is 
psDera^y uie last whicn a cable receives, but in this instance, as the line is to 
be laid in comparatively shallow water, the wires themselves, though gal- 
are still to be farther protected from their most formidable enemy. 



nist, which is done by the coverings ot Bright and Clark's composition 
abeadr described. 

Darmg the whole time the cable is at Mr. Henley's the current is kept 
ttm9j9 through it, so that the slightest possible defect in the wire can be 
detected. In addition to this, the very able electrical staff test every portion re- 
flolarfy twice a dav for insulation and resistance of conductor. When eve^thing 
Mm be«i done wnich the most jealous care and the most fastidious scientific 
tkiH^*^ suggest, it is passed out on the river side of Mr. Henley's factory, and 
Miled ain^ m tanks fined with water ; and, even here, perpetually watched and 
tiitsd. I^iere are upwards of 900 nautical miles of it thus manufactured, 
Mag at Mr. Henley's works— huge coils of thick black-lookiog rope, nearly 
Q in. in diameter, weighing nearly 4 tons to the mile, and 2i tons in water, 
•ad costing as nearfy as possible 200^. per mile— the cheapest, strongest, and, 
cdaetrioally speaking, the most perfect cable that has ever yet been made. 
Ihreo hundred and fifty miles more of the same kind have yet to be maua- 
ftetored. 

At all the breaks or stations in the Persian Gulf the extreme shore enda 
wiU be very massive, coated with galvanized iron-wire of almost tenfiald 
■trength, and weighing as much as 8 tons a mile. In certain portions of 
tike route near Bossorah, where there is any danger to be apprehended from 
■mail coasters anchoring, the weight of the line will also be increased by 
the eoctra thickness of its wires, to nearly 9 tons a mile — enough to shield 
2t firom any risk from the little anchors of the native boats which are 
|ikdy to oome there. 

The total length of Cable taken out for this line amounts to 1250 
mileBy and weighs upwards of 5000 tons, being an excess of 2000 
tons oyer that of the Bed Sea, Malta, and Alexandria, or the 
Atlantio. The wire alone of the present cable weighs 1000 tons. 
"W^n completed London and Calcutta will be in telegraohio com.<- 
munioation, by which a oorr'^pondence may Vm coii:^«^«A.%raaLfsa^ 
hgmi^pbere to the other in the ooarse at a yer} i<d^ \tf3(^axa. 
1.2 
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FRUITING TELEGRAPHS. 

Prof. Hughes has read to the Biitish Association a paper on 
his system, which depends for its correct action on the subdivision 
of time between each signal or letter, and the contact for each 
wave of electricity of the same duration. All other systems 
depend either upon the number and duration of different signals 
to produce the letter intended, or upon a certain number of signals 
in<Ucating a certain letter. In onier to obtain the results, we 
must secure, Ist^ the perfect synchronism, or time-keying, of 
two or more instrumentn ; 2nd, the sending of the currents should 
be perfect as regards intervals of time and duration of contact ; 
3rd, the arrival of the current should be perfectly recorded, both 
as regards the intervals of time and the signals obtained. His 
instrument is driven by a weight acting upon a train of wheels 
and its speed is governed by a vibrating rod. The type-wheel 
revolves continuously, and carries, by means of bevel wheels, a 
contact-making arm, which travels around a disc of pins acted 
upon by the finger-keys. Whenever any one of these keys is 
pressed down, the corresponding pin comes in contact with the 
revolving arm at the time wished for. The current is thus sent 
on the line, passing through the electric magnet, detaching the 
armature, which, in its rapid upward motion, comes in contact 
with a detent) which locks at will a small shaft to the trsui in 
motion. A cam on this shaft raises the paper against the ^pe- 
wheel, causing the impression of the letter intended on the paper. 
At the receiving station the current acts in the same way as in 
transmission, detaching the armature, thus permitting the print- 
ing shaft to make one revolution, and to take the impression of 
the intended letter once for each current received. The trans- 
mitting and receiving instruments are brought into unison by a 
detent on each, which, on being pressed, stops both type-wheels 
at a given point, and on being released by the electrical wav& 
starts them both at the same instant of time. After a detailed 
description of the mechanical arrangements of the instrument, the 
methods of obtaining the results, &c., the paper supplied ihe fol- 
lowing particulars as to the special merits of this invention over 
others : — It will be seen, from a careful study of this instrument, 
that it possesses special merits not only for land lines, but for long 
submarine lines, from the &xit of its requiring but one wave to 
each letter, and the sensitiveness and simplicity of the electtical 
arrangements. Theoretically its speed is three times greater than 
the Morse ; and this has been fully borne out in the numerous 
practical trials the instrument has had. The following rates of 
speed were obtained in different lengths of cables : — 

Atlaatie cable 2500 miles 4 words per minute. 

Bed 8w , aOOO „ 6 „ 

» *> 1000 „ 10 „ 

_ w - It • .SS? »i 24 „ 

J)eiunsrk„ 900 „ %& ,, 

Wfi „ W 
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On aerial lines the average speed of good operators is 40 words 
per minute. Having stated the special merits of this instrument 
with regard to the velocity of transmission through submarine 
eM.es, and given various tables and particulars as to the force 
and time of currents, the paper proceeded : — ^The electric magnet 
of this instrument has been also used as a measure of the force of 
^ffsient electrical forces. The adjusting screw on armature when 
gndnated shows the amount of the electric magnetic force that 
htm detached the armature. The same arrangement has been 
used as a measure of force under different speeds of transmission. 
The results of experiments in relation to these points were given. 
The patents for this instrument have been purchased by the 
€K>vemments of France and Italy, after a series of practical trials 
of one year's duration, and it is now in daily use on their most 
important lines. In the United States it has been purchased by 
ilie American Telegraph Company, and has been in operation 
there since 1855. The United Kingdom Telegraph Company 
possess the sole right for Great Britain, and it is in operation 
upon th^ lines between Liverpool, Manchester^ and London. 

THE KEW TBLEOBAFH ACT. 

■ Ae Act has been passed to regulate the exercise of powers under 
special Acts for the constiniction and maintenance of telegraphs. 
Before a company proceeds to place a telegraph over, along, or across 
a street^ not being a street in the metropolis or in a city, or a public 
road, or to place posts, they are to publish a notice that they have 
got the consent of the body having the control of the street, and 
wave notice at the dwelling-houses, and are not to place the tele- 
graph until after 21 days' notice, during which time objections 
can be made to the Board of Trade. If any person in the employ 
of a company wilfully or negligently omits or delays to transmit 
or deliver any message, or by any wilful or negligent act or 
omission prevents or delays the transmission or delivery of any 
message, or improperly divulges to any person the purport of any 
iiMssage, he may for every such offence be liable to a penalty not 
exeeeding 201. All messages on Her Majesty's service are to 
have priority, and on the request of the Board of Trade a tele- 
mph is by a company to be placed for the exclusive use of Her 
ifajesty. The Act further provides that in case of an emei^enoy 
telegraphs may be taken possession of for Her Majesty's service 
by a warrant from the Secretary of State. The warrant is only 
to be in force one week ; but successive warrants may be issued. 
The Treasury in such case is to pay the company for the loss sus- 
tained. A company may be proceeded against by the law officers 
of the Crown on a certificate from the Board of Trade that any 
provision of the ^.ct has not been complied with, or that com- 
pliance would be for the public advantage. 
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OOBRELATION OF MECHANICAL AND CHKUICAL FOBOBS. 

Mb. Sobbt has read to the Royal Institution a paper " On 
the Direct Correlation of Mechanical and Chemical Forces^** 
which, says the Athenceum, is a pregnant indication of the iheoiy 
therein developed. It clears away difficulties, and throws lu;fat 
on phenomena hitherto inexplicable ; those, for instance, in irmch. 
mechanics and chemistry appear to have an equal share. It has 
long been known that pressure has an important effect on the 
solubility of salts. Mr. Sorby, by filling the tubes with which he 
experiments at a very low temperature, and placing them after- 
wards in proper situations, is enabled to keep the solutions whidi 
they contain, under a pressure of from 2000 to 8000 lb. to the 
square inch, for weeks or months continuously, and to watdi the 
results. The pressure is measured and indicated by a capillaiy 
tube enclosed within the principal one. The researches of Mr. 
Hopkins and Prof. W. Thomson have made us acquainted with 
the effects of pressure on fusion and freezing, and there appears to 
be an intimate connexion between them and the experiments here 
under notice. Mr. Sorby has proved that if a salt eomiraet in 
dissolving it is more soluble under pressure, and that if it eaeptmd 
it is less soluble. The law, as might be anticipated, varies with 
the nature of the salt. For common salt it may be stated thus : 
the extra quantity dissolved varies directly and simply as the 
pressure. On comparing sulphate of copper with ferridcyanide 
of potassium under the same pressure, it is found that one 
quantity dissolved of the former is ten times that of the latter ; 
and there is a still greater variation of the mechanical equivalents. 
Beasoning upon the interesting facts brought out by this investi- 
gation, "Mr. Sorby concludes that the experiments 'indicate that 
in some cases pressure causes a slower and in others a quicker 
chemical action. And I think it probable," be continues, '*that 
further research will show that pressure weakens or strengthens 
chemical affinity according as it acts in opposition to or in favour 
of the change in volume, as though chemical action were directly 
convertible into mechanical force, or mechanical force into 
chemical action, in definite equivalents, according to well-defined 
general laws, without its being necessary that they should be con- 
nected by means of heat or electricity.'* -^PP^y these principles^ 
and it seems easy to explain peculiarities in the structure of 
metamorphic rocks — to account for slaty cleavage— for some of 
the phenomena of crjrstallization, that is, the direction in which 
the crystals are formed, and for the impressions made by one 
limestone-pebble in another, as seen in the ^'Nagelflue'* — ^the 
latter a much-debated question amongst the geologists of Switzer- 
lan(^ Germany, and France. In due Xaiua "«« ^to!^ \^y« to 
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record a farther develq^ment of the theory, of whioh, as Mr. 
Softhy remarkB, his present paper is to be regitfded as a preliminary 
notice only. 

CHEMICAL CATALT6IB. 

With regard to the power possessed by certain substances of 
developing catalytic phenomena (said to occur through the mere 
nresence of a substance such as the combination ef oxygen and 
aydrogen when a piece of spongy platinum is introduced), M. 
JBch&nbein says that this power is almost universal, both in the 
vegetable and animal kingdoms. He asserts that the seeds and 
roots of all plants contain catalyzing substances ; and he thinks 
that germination is intimately connected with the presence of a 
substanoe of this nature, and that everything which annuls the 
catalytdo activity of a substance at the same time destroys its 
germinating power. . 

JELSOTBO-CHmnCAL DECOHFOBITION OF INSOLUBLE SUBSTANCES. 

Since the decomposition of water by the galvanic pile or 
battny, about 1800, philosophers have not ceased to employ the 
chemieal action of electricity, which in the hands of Davy be- 
oame the point of departure of so many brilliant discoveries. In 
his remarkable memoir of 1806 he demonstrated that, with a pile 
of 160 dements, we can obtain from insoluble substances, by the 
intennediation of distilled water and two plates of platinum or 
gold as electrodes, the acid, alkaline, or earthy elements, which 
«nter into their composition, or, which are found there in a state 
of mixture. Thus he succeeded in obtaining from glass and a 
number of other bodies the chloride of sodium they contained ; 
and thereby he concluded that the most part of the minerals have 
been emerged in sea water. In M. Becquerers recent researches 
<m this su^ect his method has been to plunge into water the in- 
aoluble body to be decomposed by means of the voltaic battery, 
and observe the evolution of oxygen and hydrogen. The in- 
«olnble body is then brought into contact with the electric cur- 
font, and dissolved. He has also occupied himself with silica^ 
alumina, and the sesquioxide of iron, soluble in water, which Mr. 
Oniham obtained by his beautiful experiments on dialysis. With 
the view of ascertaining the condition of these bases, he sub- 
mitted these solutions to the action of ten elements. He ob- 
served on the negative wire silex, alumina, and sesquioxide of 
iron as a jelly, which could not occur if these bases form soluble 
hydrates. In electrolyzation the water which plays the part of 
the acid went to the positive pole, where it was decomposed, and 
Hie base went to the negative pole. During the experiment a 
quantity of hydrochloric acid was disengaged abundantiy, which 
proved that the solutions, though neutral, still contained chlorine. 
In seeking to oxidize silicium at the positive pole in distilled water 
qrith a pUe of eighty elements containing sulphate of copper, M. 
Beoquerel recognised that this metalloid \a lio^ «i \iQTi-^Q.TA\^^^^av% 
ix>dj> as genenilj believed, bat poBBeaae» ^ ^dSsssiss^ 'vssiss^is^ ^ 
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conductibility to prodace remarkable efifects of heat when it is 
traversed by an electric ctirrent, by reason of the great nnstanoe 
which it undergoes. For further details we must refer to the 
memoir in the Uomptes JUndus of the Academy of Sciences, and 
give only the conclusion : — ^The facts stated in evidence diow the 
influence of the contact of the electrodes with insoluble mottefs 
in producing decomposition (employing for the purpose a battery 
of medium intensity), not by the direct action of electricity, but 
by the effect of secondary actions which nature so frequently em- 
ploys. — lUuttraied London New9, 

SULPHDB. 

A NBW form of Sulphur has been shown at the French 
Academy of Sciences by M. H. St. Claire Deville, who had re- 
ceived it from a young German chemist, M. Dissenbacher. By 
adding to pure sulphur a four-hundredth or even a few thousand 
parts of chlorine or iodine, the sulphur was made perfectly soft, 
so that it might be spread in thin leaves, as flexible as leaves of 
wax. This fact may, perhaps, tend to explain the sulphurizatioii 
of india-rubber. When pressed in the hand, the modified su^hor 
acquired a certain degree of hardness. 



SPECIFIC WEIGHT. 

A NEW apparatus for determining Specific Weights, made by 
M. Lenoir, after the idea of M. Tschermak, has been described 
by the latter in a note read at a meeting of the Academy of 
Sciences at Vienna. It consists of the beam of a balance, made 
of yellow copper, suspended by the centre, and divided in the 
direction of its length into two equal parts of some absolute 
value. At one side is placed at the point of suspension a current 
weight, at the other a small basket of metaUic wire, both ends 
being provided with steel hooks which may be attached to the 
beam, and easily moved in the direction of its length. The ob> 
ject, the relative density of which is required, is placed in the 
basket. It is weighed first in air and then in water, displacing, 
in the last case, the current weight, till the equilibrium be re* 
estabHshed. The two distances of the current weight at the 
point of suspension of the beam furnish the results for the calcu- 
lation of the specific density. M. Tschermak states that this 
simple apparatus, placed in a fiat box 13 centimetres long, 
will give results differing only 0*05 from those obtained by a sen- 
sitive hydrostatic balance. 



KUCBDINES. 

The development of tUI Mucedines, especially of the Ascophora 

nigrans, in artificial media, has been made the subject of rigid 

experiment by M. Kaulin, a pupil of M. Pasteur, who has laid 

the results before the French Academy of Sciences. M. Raulin 

lias shown that, by a suitable choice oi xKVTiec^) Wi^ ^«s«\o^meut 
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of thia plant may be rendered as rapid in an artificial medium. 
«« in its most appropriate liquids ; the mosfc useful substances 
being phosphorus, potassium, magnesium, sulphur, and man- 
ganese, in the forms of sulphate and phosphate of ammonia and 
Offbonates of potash ; magnesia and manganese and other ele- 
ments intervene, but in small proportions. The respective weights 
of the elements which suffice for the development of the Ascophora 
nigraus, are of different degrees ; considerable for some, such as- 
carbon, hydrogen, and oxygen ; hardly appreciable for others, 
which are, no doubt, equally necessary. After very careful ex- 
periment, M. Baulin was led to conclude that free nitrogen was 
not absorbed by the plant in any case. 

PDLMIITOSB AND PULMINAM. 

In a memoir on the formation of humus vegetable soil and 
nitre, read at a meeting of the French Academy of Sciences, 
the author, M. Blondeau, states that twenty years ago,, 
when studying the action of acids on cellulose, he observed the 
rraoarkable fact that, before combining with cellulose, sulphuric 
acid transformed it into an isomeric substance having remarkable 
properties, which he designated '^Fulminose," because, when 
raised to the temperature of 140 deg. cent., it spontaneously de- 
composed into carbon and aqueous vapour. Fulminose possesses^ 
not only the property of combining with nitric acid, and forming 
gon-cotton, but is also capable of actively absorbing certain gases, 
especially ammonia, hydrochloric acid, and sulphuretted hy- 
drogen ; this absorption being accompanied with the evolution 
<^ heat, and the combination of the gas or its elements with the 
fulminose. After noticing other properties of fulminose, M. 
Blondeau states that, when dead wood is placed in suitable condi- 
tions of temperature and moisture, it is soon attacked by one or 
two specimens of Mycoderms ; and that, after they have drawn 
from the wood the nitrogenous matters necessary for their develop- 
ment, they leave behind a substance closely resembling fulminose. 
When a fragment of dead wood of a linden- tree was treated with 
an alkaline solution of potash, by dilute hydrochloric acid, and 
finally by boiling water, M. Blondeau obtained as residue a 
friable white substance, which when analysed, presented the 
composition of cellulose, and possessed all the properties of ful- 
minose. These facts, he believes, throw Hght on the formation^ 
of humus, and the part which it plays in nitrification. Ful- 
minose possesses the property of absorbing gases, especially 
ammonia, which, reacting on the remains of sclerogen, colours 
them black, and forms a species of combination which, being 
soluble, penetrates into the pores of the substance, giving it the 
bla<dc tint characteristic of humus. Ammonia and oxygen are 
condensed by the humus, whereby a quantity of heat is gene- 
rated, sufficient to determine the combustion of the ammonia, 
and its transformation into water and nitric acVd *, Yxo^tLOiei vcNa»^ 
the production of nitrate of ammonia, 'w\A,ci\i XELSt^'^ Oe^\^^^ ''^^ 
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base with potash, soda and lime, and thus form the difiterent 
nitaratea which so powerfully aid vegetation. M. Blondean thus 
sums up the facts contained in lus memoir: — "1, The trans- 
formation of wood into fulminose under the influence of myco- 
dermic vegetation ; 2, The absorbing power of fulminoee in re- 
gard to gases, especially ammonia ; 3, The combustion of am- 
monia in the pores of the fulminose, and the transformation of 
the elements into water and nitric acid — a combustion rendered 
manifest by the light which dead wood a£Ebrds in darkneet; 4^ 
The identity of humus and fulminose." M. Blondean states that, 
although all ^he foregoing facts are not entirely new, the most 
part having been previously observed, yet that no one has 
hitherto precisely determined the nature of the substance which 
enjoys these curious properties, which he thinks constitute the 
simplest interpretation of nitrification hitherto obtained. 

In relation to the foregoing observations on the remaikabte 
•compound termed Fulminose, we give some notes from a paper 
by M. Blondean in the Armdles de Chimie, on an analogoofl 
body, termed by him Fulminam. In treating starch with a mix- 
ture of sulphuric and nitric acids, and then adding water to the 
produce of this reaction, we obtain a white pulverulent substance 
eimilar in its constitution to the powder-cotton, named by Bm- 
•connot, ''xiloidine.'' The analogy of composition which exists 
between cellulose and starch fecula having led M. Blondean to 
think that starch, before combining with nitric acid, must under- 
go some modification similar to that which cellulose undergoes when 
under the influence of sulphuric acid, he was induced to ascertain 
whether this substance existed naturally, and whether it were 
possible to obtain it by means of a process similar to that by 
which he obtained fulminose. Accordingly, after having placed 
some starch in a mortar and moistened it with sulphuric acid, he 
made of it a firm and consistent paste, which when thrown into water 
was completely dissolved. When a little alcohol was added to the 
solution, he obtained a white amorphous precipitate, differing 
from starch by its appearance and its solubility in water. After 
several solutions of this precipitate, and successive precipitations, 
he found on examination not a trace of sulphuric acid in its com- 
position. When submitted to the action of heat it began to puff 
up, and at about 96 deg. Fabi*. it was decomposed, £sengaging 
steam and leaving a residuum of voluminous very inflammable 
charcoal. The property which this soluble starch possesses of 
suddenly decomposing at a temperature little elevated led M. 
Blondean to name it "fulminam." It is very soluble in water, 
but is insoluble when a small quantity of alcohol is added. When 
dried in vacuo it presents the appearance of a dry, brittle gum. 
Its solution is coloured blue by iodine ; the colour disappearing 
when heated. Its analysis shows a composition identical with 
starch. Carbon, 44*20; hydrogen 6*07; oxygen, 49*78. — Fre» 
t?ie lUuitrcUed London News. 
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AOnON OF SULPHUBIO ACID OK LEAD. 

At the French Academy of Sciences, M. Fr^my has read a note 
from Messrs. Calvert and Johnson, of London, which stated that 
this acid is found to attack pure lead much more actively than 
impare — an unexpected peculiarity. The reverse of this fact 
occurs with zinc and nitric acid (aqua fortis), which latter attacks 
nnpore zinc much more readily than pure. M. Fr^my justly 
remarked on the importance of the former fact noted by the Eng- 
lish chemists, stating that it ought to be borne in mind in the 
eonstruction of leaden chambers for the manufacture of sulphuric 
4Mdd. 



OXALIC ACID FROM SAWDUST. 

Dr. Mubbay Thomson has described to the Pharmaceutical 
Society Mr. Dale's new patent process for the manufacture of 
Oxalic Add from Sawdust, acted upon by alkali, lime, &c. It ap- 
peared from the statement in the paper that, by proper manipula- 
tion, 2 lb. of sawdust were made to yield 1 lb. of oxalic acid ; and 
that during one part of the process most of the alkali employed 
was recovered, and used again in succeeding manufactures. The 
pioduce in Mr. Dale's establishment was weekly about nine tons' 
weight — an amount more than half of the oxalic acid believed to 
he used all over the world. 



KEW PTBOMETEB. 

A CoAirOIL Pybomkteb, invented by Mr. G. Tagliabue, has 
1>een exhibited at the Franklin Institute, Philadelphia. The 
vessel containing the coal-oil, the quality of which is to be tested, 
IS plaoed in a reservoir of water which is heated by a small spirit- 
lamp. A thermometer, the bulb of which is immersed in the oil, 
indicates the temperature. Openings in the lid of the vessel con- 
tidning the oil are provided with lids, which are removed at a 
proper time to admit atmospheric air, which, combining with the 
gas generated with the oil, forms an explosive mixture. A taper 
18 introduced from time to time into a tube projecting from the 
top of th6 vessel, and when the gas and air have combined in the 
proportion, the mixture is ignited by the taper and explodes, the 
heiffat of the thermometer at the moment of the explosion indi- 
•eatmg the quality of the oil. 

ALLOTBOPIC PHOSPHOBUS. 

The discovery of Allotropic Phosphorus is generally attributed 
to M. Schrotter, of Vienna, about 1845. We now learn from M. 
Niokl^ in the new scientific periodical Lea Mondes, that M. Kopp 
stated, in 1844, in the Comptea Rendus of the French Academy of 
Sciences, ''that in preparing the hydrated ether of iodine — by 
jueans of alcohol, phosphorus, and iodine — ^tViexQ x^m^vw^ «xi.\xv^t\» 
readuum in the form of a red powder. ^Vieu ^cS^ '^^j^^^t 'Oc^ 
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substance was insipid, inodorous, and readily acted on by the 
oxygen of the atmosphere. It was a red modification of phos- 
phorus. It could be dried in the sand-bath without sensibly oxy- 
dizing, but was with difficulty freed from the last traces of humi- 
dity. When submitted to dry distillation it was transformed into 
ordinary phosphorus." In 1845, Berzelius confirmed M. Kopp's 
experiments. This was doubtless the " amorphous*' phosphorus 
of Schrotter ; but M. Kopp did not then see that this form of phos- 
phorus could be obtained by M. Schrotter's method — viz., by sub- 
mitting ordinary phosphorus to a higher determinate temperature, 
and that, when so obtained, it was not poisonous, and could there- 
fore be successfully employed in the manufacture of the safe lucifer- 
matches. — Illustrated London News, 



COMPOSITION OF LUCIPBB-MATCHES. 

In the Ripertoire de Chimie is a memoir by M. Wiederhold, 
giving an account of a series of experiments on substances suitable 
to be employed in this important manufacture. He states, in 
conclusion, that the mixtures composed of chloride of potash and 
hyposulphite of lead give the best results ; those which contain 
some chlorate, tersulphuret of antimony, and nitrate of lead, take 
fire very readily also, but are hygroscopic, and are therefore inferior 
to the former. The matches prepared with hyposulphite of lead 
present the advantages of being devoid of phosphorus and of being 
very economically prepared. (See p. 78 of the present volume.) 



THE HTDBO- OXYGEN OR DRUMMOND LIGHT. 

This was called " Drummond- light" from having been used by 
Captain Drummond when making the Ordnance surveys. It is 
produced by the ignition of the hydrogen and oxygen gases on 
lime, and gives so biilliant a light that Captain Drummond was 
enabled to take bearings of altitudes at from 60 to 90 miles dis- 
tant. It was considered desirable that such a light should be 
brought into practical use, and particularly so for lighthouses ; 
but the difficulties to be overcome were many, and have caused 
much expense and time in experimenting on them.* The insuper- 
able desideratum was that the light should be continuous, or able 
to be burnt for many consecutive hours without any intermission. 
Then the production of pure hydrogen and oxygen gases in suffi- 
cient quantities presented difficulties, nor was the highly inflam- 
mable nature of a mixture of these gases to be overlooked. A 
lamp was at length produced by Mr. Prosser, with its necessary 
apparatus, which he asserted possessed all these requirements; 
but this fact was much doubted, and particularly as to the possi- 
bility of burning it for the number of hours required — viz., from 

* The main difficultj, as we were informed by Captain Dmmmond, lay in 
the Snding of persons of sufficient intellieenoe to manage the ^paratas, fdK> 
could bear the solitariness of Ughlhouae <Lu^e«. 
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12 to 15, with eqnal intensity and without intermission. To test 
this, the Trinity Board consented that the light should he tried at 
the South Foreland Lighthouse, under the inspection of their 
officers ; but of course at so important a station it was allowed 
only to be placed in the apparatus of the oil lamp, so that in case 
of fiulure the oil lamp might be immediately replaced, which could 
be done in a few minutes. The glass apparatus of the oil lamp 
was out of focus for the lime lamp ; however, the principal point 
to be decided was as to the continuous light ; it was therefore 
submitted to this ordeal; it could not be shown in any other 
manner. The lime lamp was burnt for 12 weeks, during Septem- 
ber, October, and November, 1861. At the end of that time the 
following certificates speak as to its success. First, from the 
principal lightkeeper : — "I beg to state that the patent lime light 
lamp has b«en burning in this lighthouse 12 weeks, ftx)m sunset to 
sunrise ; during this period it has been carefully noticed by me 
and the other lighthouse keepers, and we have found the light to 
be steady, continuous, and brilliant, and it has burnt without any 
defect or intermission." Second, from the captains of the English 
and French packets : — *^ We, the undersigned commanders of the 
Boyal Mail Packet Service ou the Ostend and Calais stations, beg 
to certify that we consider the lime light winch has for some time 
past been exhibited in the South Foreland Lighthouse superior in 
power to the old one with oil. We have always observed the lune 
fight at a greater distance than the other, and particularly in hazy 
weather, when the other could not be seen." Then comes a certi- 
ficate, unasked for, in the May following, signed by master 
mariners, mates, the Coast Guard, and 30 Channel pilots, stating 
that **The light burnt steadily and continuously, and that its 
power very far exceeded the brilliancy of any oil lamp previously 
or since exhibited (a new oil lamp had been exhibited after the 
removal of the lime light lamp), and would doubtless be a valuable 
addition to the protection of life and property on this coast." — 
The Tiines, 



STOBAGE OF PETBOLEUM. 

Oks of the immediate practical results of the important experi- 
ments on petroleum made at Hamburg by the authorities of that 
city is the publication of a decree of the Senate considerably re- 
laxing the stringent measures hitherto in force with regard to 
warehouBiDff petroleum in private stores. The decree ordains that 
crude petroleum, petroleum-naphtha, and petroleum that evapo- 
rates into gas at a lower temperature than 30 deg. K^aumur (99} 
dieg, F.) must be, as heretofore, warehoused exclusively in the 
public stores on the island in the Elbe. Befined petroleum, how- 
ever, firom which no inflammable gases emanate at a temperature 
under 80 deg. lUaumur, may, as is the case with oil of tAax^TiNA£L<^^ 
be warehoused in the private stores of retaJXextt \a >iXi'& «iX«ciN* ^ 
16001b,, and may be shipped without Teqvmm^ V^ift \fw«ftxv<5% cR. * 
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police guard. The quantity of refined petroleum allowed to be- 
kept in a shop or other place of sale by retail is ext^Mled to 
800 lb. The private warehouses for storing refined petroleum 
must first be examined by the police, and found unexcepiaooable ; 
they must have no vent towards the canals, streets, or courts, br 
which the liquid can escape, and the doors must be furnished with 
a sill at least six inches high. Importers and owners of refined 
petroleum are bound to submit samples of their goods to one of 
the local sworn chymists, who will analyse them, and furnish a 
certificate of the examination. All petroleum not acoompamed 
by such a certificate will be considered inflammable and dangerous, 
and cannot be admitted into private warehouses, but must be sent 
to the public stores. — The Orocer and Oil Trade Review, 



LATEST USE FOB PETROLEUM. 

An assistant-surgeon, writing from Gettysburg, attests the 
use of coal oil in suppurating wounds. As volunteer assistant 
he received permission from the surgeons to use it in the most 
offensive cases. By its manifest utility and the solicitations of 
the wounded, he was induced to enlarge its use, until be became 
satisfied that what cold water is to a wound in its inflamed state, 
coal oil is to it in its suppurating state, — dispelling flies, expelling 
yermin, sweetening the wound, and promoting healthy granula- 
tions. It can be used by an assistant of ordinary judgment with 
perfect safety, and to the great comfort of the patient. — Mit- 
aowri Democrat, 



SOLAS RATS. 

The chemical action of the Solar Kays has been measured by a 
new method, invented by Dr. T. L. Phipson. Having observed 
that a solution of the sulphate of molybdic acid, placed on one of 
the shelves of his laboratory, where it received the direct rays of 
the sun for three hours a day, became bluish-green in the daytime 
and colourless at night, he made several experiments, and always 
found that the saline solution was reduced when exposed to the 
sun, but lost the colour by oxydation when placed in the shade. 
He believes that during insolation a certain quantity of molybdic 
acid loses one atom of oxygen, which combines with the water, 
forming binoxide of hydrogen, and that, during the nighty the 
latter gives up the equivalent of oxygen to the oxide of mofyb- 
denum produced ; consequently no disengagement of gas takes 
place. Dr. Phipson has constructed an apparatus for measuring 
this action, which is not due to heat, as he has boiled the solution 
without observing any coloration. A weak solution of perman- 
ganate of potash destroys the bluish-green colour, and the quantity 
(volume) of this solution employed indicates the relative daily 
amount of actinism. 
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Aonoir or hiat on liquids. 

Bon reseaiobes of IVofeflsor Donny, of Ghent, on this subject 
indaoed Mr. W. B. Groye, F.R.S., to inyestigate the ques- 
tion ; aiod, in oonsequenoe, give a lecture to the Chemical Society^ 
deiorilMng his experiments, of which we give a few notes. Water, 
it 18 well known, boils quietly in an open saucepan ; but it was 
Ibuiid to behaye yeiy dUferently when heated in a long glass tube 
drawn out to a fine point, which, permitting the escape of 
iteam, did not allow the waier again to absorb the gases of the 
atoKMi^ere ; under these circumstances the *' bumping *' or con- 
onsikms, which are also to be notieed in the distillation of sul- 
phuric add, were observed. When, further, the air-pump is 
emdloyed to facilitate the extraction of the air from the water, 
and the upper portion of the glass tube cut off with a file, it 
may happen that the renewed application of heat will induce a 
sudden and violent escape of vapour, amounting almost to explo- 
sion. Again, a flask containing a little hot water was plalced 
under the receiver of an air-pump in connexion with a platinum 
wire^ which could be heated to a tolerably constant temperature 
beneath the surfiice of the water, by means of an external galvanic 
battery. On exhausting the air, it was found that the ebullition 
occurred only at intervids ; often a minute would elapse, and then 
a burst of vapour would inmost eject the contents of the flask ; 
but, this oyer, the water again became perfectly tranquil, and re- 
mamed so for another minute, when another tumultuous ebullition 
occurred, to be succeeded by a period of rest. The same pheno- 
menon was repeated at such regular intervals that the apparatus- 
might almost have served as an indicator of time. 

& Mr. Grove's opinion, there was a parallel between the ebul- 
HtUm here noticed and that observed in the boiling springs of Ice- 
land. In both cases, a column of water, partially deprived of Mr, 
was exposed to an external source of heat, and an uninterrupted 
kind of ebullition induced in consequence. In proof of the ex- 
treme difficulty of expelling air or dissolved gas from water, Mr. 
Ofoye described the following experiment : — ^A long glass tube, 
<dosed at one extremity, was bent in the middle nearly to a right 
aa^ ; the closed limb was then half filled with water, from whicb 
kj long boiling, the air was supposed to have been expelled ; the 
remaining space in the tube was then completely filled with olive 
oil, and the opened extremity dipped into a basin of the same. 
Heat was then applied to the tube until the water boiled, and this 
temperature maintained for a considerable time. Each bubble ot 
steam which left the surface of the water, passed through the 
oolomn of oil, becoming smaller and smaller during its ascent ; but 
nayer did it condense without leaving a microscopic bubble of gas, 
wfaioh at length accumulated so that it could be examined. This 
babble was found to be pure nitrogen. Similar experiments were 
made with bromine, chloride of iodine, &c. The general cQuaV»s^<^'DL 
Hr. Oroye derived from his experiments was to \^i<d e/Sa^X., ^^(aX*^^r«^«ic 
h»d a rujrpawnM affinity for the gsaea oi \SDL<b aXanosv^ossA \ "^^^ 
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by seyeral processes, the oxygen oould be eliminated, but that the 
nitrogen resisted all attempts to expel it from solaiion--Hioiiiach 
so, that it might be doubted whether chemically pore water <a 
compound of two elements only) had ever been prepaised ; and 
further, that ebullition (as applied to vrater) under all circomatancei^ 
consisted merely in the production and disengagement of babbles 
of aqueous vapour formed upon a nucleus of permanent gas.— 
Jlhutrated London Newt, 

WOOD CHABBED BY STEAM HEAT. 

Mb. T. Htdb Hills has presented to the Royal Institntiott 
some charred wood which he stated was found in repairing Uie case 
of a tin pan used for pharmaceutical purposes, and heated by 
€team at a temperature not exceeding 250 deg. Fahr., generaOy 
woriiing from 5 lb. to 15 lb. to the square inch. This fact may 
probably throw a light on some of the fires not yet accounted for. 
The charred wood was exhibited at a recent evening meeting of 
the members of the Royal Institution. 



beekites. 
Beekites are remarkable siliceous substances, interesting alike 
to the geologist, palsontologist, and chemist. They derive their 
name from the Rev. Dr. Beeke, Dean of Bristol, by whom they 
were first publicly noticed. They are abundantly found in the 
conglomerates of the neighbourhood of Torbay, and in various 
other formations in this country, Spain, India, and Australia, and 
form the homologues of the flints and potstones of the chalk. 
They are, in fact, not merely minerals, but fossils which have been 
more or less mineralized in a way not very easy to comprehend. 
This has given rise to much investigation, especially by Mr. A. 
H. Church, the chemist, who recently exhibited some interesting 
specimens of beekite in the library of the Royal Institotion. 
Beekites vary in diameter, from half an inch to a foot Their 
surfaces are composed of chalcedony, generally arranged in tuber- 
cles, varying in size from a pin's head to a pea, each of which it 
not unfrequently surrounded by one or more rings. When broken, 
the interior is mostly found to be calcareous, and in a decomposiog 
state, apparently caused by the infiltration of water holding car* 
bonic acid and silica together in solution, as Mr. Church thinks. 
Sometimes the nucleus has entirely decomposed, in which case 
only a few grains of matter remain within the crust, and the 
beekite will float in water. The specimens exhibited showed 
beekite in various stages of formation — coral in the interior, 
mammillations, the gradual silicification, &c. -^JUustraied Limdon 
I News, _»__ 

influence of fbessube on the solubilitt of salts. 
This result is full of interest, not only in respect to physics and 
cbeiaiatry, but also in regard V> g«o\o^ «ii<\m\xksnNn\c! « ^ ^ 
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Moks and minemlB most, in nuuiy cases, have been formed under 
high proBsnre, and it is important to know how much this has 
modified the phenomena which presided in the formation of the 
emst of the earth. To add to oar information on this point has 
been the object of the researches of M. K. Moeller, a short account 
of which appears in the Bibliotheqtie UniveraeUe de Genive, He 
finds that the solubility of chloride of sodium (common salt) and 
sulphate of potash is considerably increased under pressure ; but 
that the solubility of the hydrated sulphate of soda increases with 
pressure at the temperature of deg. cent., and diminishes con* 
iiderably at 15 deg. cent, when the pressure is increased. The 
Bolphate of lime (gypsum), very interesting in a geological point 
of view, undergoes a considerable influence in its solubilitj' by 
prassare. At 15 deg. 100 parts of water dissolve 0*207 of gypsum 
noder a pressure of one atmosphere, and 0'230 under twenty 
atmospheres. If we place a solution of sulphate of soda in a re* 
oeiver, one part of which is heated while the other remains cold, 
the proportion of the salt increases in the heated part at the 
expense of the cold part. This fact is explained by the greater 
affinity of the water for this substance, at a higher than at a 
lower temperature. M. Moeller on this remarks that, since pres* 
sure, like heat, exalts the affinity of water for salts, we may thus 
explain the fact that the deeper water of the sea contains a larger 
quantity of salts than the water at the surface does. — Illustrated 
LumdonNtwi, 



CHEMICAL REPOBT UPON GUN-COTTON. 

Db. Gladstone has read to the Chemical Section of the British 
Association the chemical portion of the Report upon gun-cotton. 
Of the more important points the following is a summary : — As to 
the chemical nature of the material. Von Lenk's gun-cotton differs 
from the gun- cotton generally made, in its complete conversion into 
a uniform chemical compound. It is well known to chemists that, 
when cotton is treated with mixtures of strong nitric and sulphuric 
adds, compounds may be obtained varying considerably in compo- 
sifeion, though they aU contain elements of the nitric acid and are all 
exploinve. The most complete combination (or product of substi- 
tution) is that described by M. Hadon as C,, H,^ (9 NO4) 0,0, 
which is identical with that termed by the Austrian chemists 
Trinitrooellulose, G|, U, (3 NO^) O^g. This is of no use whatever for 
the making of collodion ; but it is Von Lenk*s gun-cotton, and he 
seonres its production by several precautions, of which the most 
important are the cleansing and perfect desiccation of the cotton 
as a preliminary to its immersion in the acids — the employment of 
the strongest acids attainable in commerce — the steeping of the cot- 
ton in a fresh strong mixture of the acids after its first immersion and 
oonsequent imperfect conversion into gun-cotton — the continuance 
of this steeping for forty-eight honrs. '£.c\;vx^\3 \\^f^«,%«t^\^*C^^ 
thoroD^h puri£oation of the gun-coUoii so i^tq^ml^^^ Vtrv ^-^^a^ 

u 
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trace of free acid. This is seoaied excltmiyelybj its being washed 
in a stream of water for several weeks. These prolonged pro- 
cesses are absolutely necessary. It seems mainly from the want of 
these precautions that the French were not successful. From the 
evidence before the committee it appears that this nitre compound, 
when thoroughly free from acid, is not liable to some of the objec- 
tions which have been urged against that compound usually ex- 
perimented upon as gun-cotton. It seems to have a mariLed 
advantage in stability over all other forms of gun-cotton that have 
been proposed. It has been kept unaltered for fifteen years ; it 
does not become ignited till raised to a temperature of 1S6** O. 
(277** Fahr.) ; it is but slightly hygroscopic, and when exploded in 
a confined space, is almost entirely free frum.ash. 

There is one part of the process not yet slluded to, and the 
value of which is more open to doubt — the treatment of the gun- 
cotton with a solution of silicate of potash commonly called water- 
glass. Prof. Abel and the Austrian chemists think lightly of it; 
but Von Lenk considers that the amount of silica set free on the 
cotton by the carbouic acid of the atmosphere is really of service 
in retarding the combustion. He adds, that some of the 'gun- 
cotton made at the Imperial factory has not been siiicated at all, 
and some imperfectly ; but when the process has been thoroughly 
performed, he finds that the gun-cotton has increased permanently 
about 3 per cent, in weight. Much apprehension has been f«h 
about the effect of the gases produced by the explosion of gun- 
<;otton upon those exposed to its action. It has been stated that 
both nitrous fumes and prussic acid are among these gases, and 
that the one would corrode the gun and the other poison the 
artilleryman. Now, though it is true that from some kinds of 
guu-cotton, or by some methods of decomposition, one or both ai 
these gases may be produced, the results of the explosion of the 
Austrian gun-cotton without access of air, are found by Karolys 
to contain neither of them, but to consist of nitrogen, oarbonie 
acid, carbonic oxide, water, and a little hydrogen and light car- 
buretted hydrogen. These are comparatively innocuous ; and it 
is distinctly in evidence that, practically, the gun is less injured 
by repeated charges of gun-cotton than of gunpowder, and that 
the men in casemates suffer less from its fumes. It seems a dis- 
advantage of this material as compared with gunpowder, that it 
explodes at a temperature of 277° Fahr. ; but against the greater 
liability to accidents from this cause maybe set the almost im- 
possibility of explosion during the process of manufacture, mnce 
'the gun-cotton is always immersed in liquid, except in the final 
•drying. Again, if it should be considered advisable at any time, 
it may be stored in water, and only dried in small quantities as 
required for use. The fact that gun-cotton is not injured by 
tiarap, like gunpowder, is, indeed, one of its recommendatians, 
while a still more important chemical advantage which it possesses 
nrises from its being perfectly resolved into gases on exploskm; 
so that there is no smoke to obacuTQ \Xifi «\v^\i\> oil \.V:a «oldier who 
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38 firiog, or to point out lus position to the enemy, and no residaum 
left in the gon to be got rid of before another charge can be in- 
troduced. 

Tbe Mechanical Beport on Gun-cotton will be found at pp. 
22 — 26 of the present volume. 



HKATINO AKD COOLING OP METALS. 

A BBVABKABLB change of form in metals, caused by exces- 
ave beating and cooling, is the subject of a paper in the new- 
number of the Proceedings of the Royal Society by Lieutenant- 
Colonel H. Clerk, who was led to experiment on the subject in 
consequence of the following circumstance : — When, a short 
time ago, the workmen at the Royal Arsenal, Woolwich, were 
about to shoe a wheel with a hooptire, to which it was neces- 
-eary to give a bevel of about three-eighths of an inch, one of 
the moi suggested that the bevel could be given by heating the 
tire red hot and then immersing it oue half its depth in cold 
water. This was tried and found to answer perfectly ; that por- 
tion of the tire which was out of the water being reduced in 
diameter. The tire was 3 in. wide, i in. thick, and 4 fb. 2 in. 
in diameter. As this result was curious and not generally known, 
■Colonel Clerk considered it desirable to institute some further 
«Lperiments, in order to try how far, by successive heatings and 
^x>oting8, this change of form could be augmented, and also 
vlMtber the same effect could be produced on other metals than 
wronght-iron. The experiments were made on cylinders of 
-wrooght-iron of different dimensions, both hollow and solid — 
immersed, some to one half of their depth, others to two-thirds ; 
«lao on similar cylinders of cast-iron, steel, tin, zinc, and gun 
metal. With wrought- iron the heatings and castings could be 
repeated from fifteen to twenty times before the metal showed 
«iiy signs of separation ; but with cast-iron, after the fifth heating 
the metal was cracked ; and the hollow cylinder separated all 
round just below the water-line after the second heating. Cast 
«t6el stood twenty heatings, but was very much cracked all over 
its Burjbce. As respects the change of form of cast-iron and steel, 
ihe result was similar to that in wrought-iron, but not nearly so 
laige in amount. The cast-iron did not return to its original 
dimensions ; but the smallest diameter was about 1 in. above the 
mU«r-line. Tin showed no change of furm, there being appa- 
leaily no^ intermediate state between the melting point and ab- 
«d«te solidity. Brass, gun metal and zinc showed the effect 
■lightly ; but, instead of a contraction just above the water-line, 
thero was an expansion or bulging. The remarkable forms 
•MHwmed by the metals are shown in wood engravings. 



THE AFPnnTT OP NITROGEN FOR METALS 

Has been shown by some researches oi "fcll"NL. ^to^^ «cA. 
OeniiMa> which ahow that nitrogen combVuea "wV^ TKa.'sg^«»iS3sa'» 
m2 
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forming a stable compound containing 28 per cent, of nilrogem. 
They obtained it by heating magnesium to redness in a carrent of 
ammoniacal gas. Zinc heated to a dull red in a current of 
nitrogen is covered with a grey coating which shows traces of 
ammonia when heated with caustic potash ; iron powder, reduced 
by hydrogen, takes up a little nitrogen when heated in a current 
of that gas ; aluminium, in a similar position, takes up about 2*16 
per cent., and chromium absorbs 18*7 per cent of nitrogen. The 
abore-mentioned chemists have experimented with tungsten and 
molybdenum, and found that these bodies did not combine direotijp 
with nitrogen at a red heat. 

THE COMFOSITION OF ANCIENT BOMAN COINS AND MEDALS 

Has been examined by M. A. Gommaille, who has published ft 
memoir on the subject, giving the composition of thirty-seven dif- 
ferent medals, in the Journal de Pharmacie. The basis of th& 
metal employed by the Romans was pure copper, alloyed with 
different proportions of tin, lead, zinc, silver, &c. Formerly 
numismatists were agreed in believing that the ancients nevev 
employed pure copper in the manufacture of their coins, and 
Mongez asserts that no antique coin of pure copper has ever been 
found ; but Pelouze now states that he has not only met with Romao 
medals with very small quantities of a foreign metal combined 
with copper, but that he has analysed several coins of copper 86- 
pure that the reagents could not reveal the smallest trace el 
another metal. M. Commaille gives the description and aaalynf 
of the following among other Roman coins found in Algeria :•— 
Augustus— copper, with traces of tin and lead; another — pure 
copper ; Caludius I. — pure copper ; Vespasian and Marcus Aure- 
lius — copper, with traces of tin ; Titus — copper 96'6 zinc 2 71# 
iron 0*85, traces of antimony ; the Roman as, — copper 69*66r 
lead 24*37> tin 5 '98 ; a coin of Constantino— copper 83'55, lead 
1476, tin 1«42, iron 0*27, traces of cobalt. The comparison irf 
the analyses of M. Commaille shows that the metal employed 
varied from pure copper to ten per cent, of tin, and nearly twenty- 
eight per cent, of lead. In twenty-eight coins the three metala 
were found combined. In some the lead and tin were certainly 
present by accident. M. Pelouze found cadmium in some medalfl^ 
and M. Commaille found gold in the medals of two Princes, whe 
occupied the Imperial throne nearly about the same time. In 
one coin he found traces of cobalt, in another of antimony, and in 
a third of a metal which he believed to be bismuth. — Ilkutrated 
London Nexct. 



NEW HBTALS. 

Indium and Wasium are the names of two new chemical 
elementary bodies. The former metal, discovered by MM. Reich 
and Ricbter in the arsenical pyrites of Freyberg, received its 
tame because its spectrum does ivoV. '^eRwsX.Kwj ^g».«\iTws^but 
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^p/na an indigo-blue ray not hitherto remarked, which is very 
bnUiant^ clearly defined, persistent, and with a refrangibility 
MDsibly greater than the blue ray of strontium. They have suc- 
ceeded in isolating the new body in very small quantity, in the 
Ibrms <^ chloride and hydrate-ozide, and even in the metallic state. 
The latter metal, Wasium, was discovered by M. Bahr, a 
Swedish chemist, who has named it affcer the illustrious house of 
Wasa or Yasa. It was found in wasite, a mineral resembling 
erthite, found in the isle of Roensholm. The oxide of wasium 
him a rosy white colour. When converted into a nitrate, precipi- 
tated, and re-washed, it assumes the form of a yellowish-brown 
gammy powder, which disengages reddish vapours when exposeil 
to a high temperature. The density of the oxide is 3*726. It 
does not appear to give rise to any characteristic spectral rays. 

Wasium is stated by M. Nicklds to be a compound body ; his 
analyses proved it to be yttrium combined with didymium and 
terbiom. The question will have to be determined by the chemi- 
4mL world. 



RUBIDIUM. 

' M. Dumas has communicated to the French Academy of 
Seinnoes a note on the preparation and properties of this new 
alkaline metal ; and showed a specimen sent by the discoverer, 
M. B. Bunsen, who detected its presence by means of the spec- 
tram analysis. The first matter which led to these researches 
wan extracted from the residue of lepidolithe from the manufac- 
tnre of lithine, by Dr. Struve, of Leipsic. In order to separate 
ilie carbonate of caesium from the corresponding salt of rubidium, 
•ose was made of the great difference of solubility which exists 
between the neutral tartrate (deliquescent) of ceesium and the 
liitartrate of rubidium (very slightly soluble). The reduction of 
iAe carbonate of rubidium by charcoal is more difficult than that 
of aodium, and more easy than that of potassium. The mixture 
treated by heat in a potassium furnace was as follows : — Bitar- 
trate of rubidium, 89*55 ; neutral tartrate of lime, 8 '46; soot of 
tbs essence of turpentine, 1*99 — total, 100*10. The metal was 
eolleeted in a receiver containing oil of naphtha ; 75 grammes of 
ihe bitartrate gave 5 grammes of metaL The metal melts at 38*5 
'eent. ; its density is equal at 1*516. Sodium melts at 95*6; 
potasshim at 62*5 ; and lithium at 180 cent., according to the 
ttew determinations made at the laboratory of Heidelberg. Bubi- 
^mn bums in water like potassium, and presents, by its other 
-properties, great analogies with that metal. M. Bunsen has not 
yet reduced csesium, having been able to acquire only a few 
iprammes of the salts of that metal from 15,000 litres of the water 
«of Murquelle, at Baden. 

THB NEW METAL THJOiLlT^U. 

Ir may be truly affirmed that we Uve m 8^ ^oxW ^T^-cavva.«oI^'^ 
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metallic. The ground on which we tread is, to a hstge extent, 
compounded of metals ; and the water which coyere three-fourths 
of the earth*8 surface containn an element, hydrogen, whMihaa all 
chymical relations of a metal. The number of elementary bodies 
with which we are now acquainted exceeds 60, and these, for 
the most part, are metals. In the present century 27 additional 
metals have been discovered, and a few others have beenannounoed 
on evidence which is still regarded as inconclusive. In this branch 
of research our own countrymen have laboured successfully. Thus, 
palladium and rhodium were discovered by Wollaston in 1808 ; 
iridium and osmium by Tennant, also in 1803 ; potassium, sodium, 
barium, strontium, and calcium by Davy in 1807 ; and, lastly, 
thallium, the subject of this article, by Crookes in 1861. 

There are few educated persons who have not heard of the 
remarkable application of optical science to chymistry, for which 
the world is indebted to the joint labours of a chymist and a pfaysie^ 
ist, each of the highest eminence — namely, Bunsen and Kunchhaft 
Every one knows that when a ray of solar light falls upon a prism 
of transparent glass a spectrum is produced, which consists of a 
series of colours, termed prismatic, arranged in the following ord«r 
of irrefrangibility^red, orange, yellow,, green, blue, indigo, yiokt. 
Now, if the light evolved by the combustion of certain metals^ 
instead of solar light, be allowed to fall upon a similar prism, 
strikingly different spectra will be formed, each metal yielding one 
peculiar to itself. The peculiarity consists in the suppression of 
certain parts of the ordinary spectrum in a greater or less degree, 
and the consequent dev-elopment of luminous bands of different 
colours. Only an infinitesimal amount of a metal suffices to give 
a characteristic spectrum. Indeed, this means of detection by 
what is now termed spectrum analysis very far exceeds in refine- 
ment the most delicate chymical tests. By applying it to the light 
of the sun, it has been demonstrated that the solar atmosphere 
contains metals in the state of vapour, such as iron, nickel, chro- 
mium, potassium, sodium, calcium,, magnesium, &c. The spectra 
of the stars have been found to differ greatly from that of the sun ; 
but this line of inquiry is as yet very imperfectly explored. 

In 1861 Mr. Crookes, of London, was occupied in examining a 
seleniferous deposit from a sulphuric acid chamber at Tilkenrae,. 
in the Harz mountains ; and, availing himself of the new method 
of spectrum analysis, he found that this matter contained some- 
thing which gave a totally distinct spectrum from any then known,. 
and he consequently inferred the presence of a new element. He 
had only a very small quantity of material to operate on, and yet, 
by the exercise of skill and perseverance, he succeeded in extract- 
ing from it a metal hitherto unknown, which he exhibited at the 
International Exhibition last year, labelled as follows : — ''Thal- 
lium, a new metallic element, discovered by means of spectrum 
analysis." Of the metal itself there was about five or six gnuns 
in the state of powder ; but various compounds of it were also 
exhibited. At first Mr. .Crookes -wtA d.o\]^)\i^viX "v^v^dSbscV^Wtv^-^ 
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to the m^alt proper ; but in September, 1861, he had become con- 
-viiioed of its metallio nature, and showed it to several persons as a 
new. metal. The first publication of this fact was at the opening 
of the Exhibition, May 1. Of that there is no doabt. It is pro- 
per to state that two other new metals, rubidium and caesium, had 
been previously detected by Bunsen and Kirchhofif by the same me-^ 
thod of examination. 

On the 16th of May, 1862, M. Lamy exhibited to a society at 
lisle, in Belgium, a specimen of thallium in the form of a small 
fused ingot, weighing about 70 or 80 grains. M. Lamy, who is 
son-in-law of the well*known chyroist and chymical manufacturer 
Knhlmann, had at his disposal ample means of investigation and 
a copious supply of raw material from the sulphuric acid chambers. 
of lus father-in-law, and he availed himself of these opportunities 
in a manner very creditable to himself. He adopted Mr. Crookes's 
original name of thallium, and thus acknowledged the claim of 
that gentleman as the discoverer. 

Thallium receives its name from the Greek word OaXX^C) (^^ green 
leaf), as it produces a remarkable green band on the spectrum, sug- 
gestive of the colour of young vegetation. It has a bright metallio 
lustre, which it speedily loses in the atmosphere from oxidation. 
In oolour it closely resembles cadmium, and it produces a fleeting 
mark on paper similar in appeai'ance to that of black lead. It ia 
much softer than lead, and is, indeed, the softest heavy metallio 
body yet discovered. It may be easily cut with a knife, and even 
indited with the finger-nail. It melts at a somewhat lower tem^ 
perature than lead. It is volatile at a bright red heat, and bums 
with an intensely brilliant green light. Its specific gravity is 11 '9> 
or a little higher than that of lead. Its atomic weight is about 
208, or nearly double' that of lead. It is one of the most dia- 
magnetio bodies known. In electric conductivity it is a little 
inferior to lead. It readily oxidizes by exposure to the air, but not 
in water deprived of air. It forms two, and perhaps three, basic 
ezides and an acid oxide. The protoxide is yellowish, easily fusible, 
volatile, soluble in water, and strongly alkaline to test-paper. 
Many of its salts are beautifully crystallized, especially sesqui- 
chloride, sulphate, nitrate, and chlorate. Mr. Crookes maintains 
that thallium belongs to the lead and silver group of metals, 
whereas Lamy regards it as one of the alkaline metals. This 
metal appears to be very widely distributed over the world, though 
in relatively small proportion. It chiefly occurs in the common 
mineral, iron-pyrites, and in no ore has Mr. Crookes succeeded in 
&iding more than ten ounces to the ton. It has been also met 
with in native sulphur, and in certain sulphuretted ores of mercury, 
sine, cadmium, and bismuth. Many specimens of commercial 
fiiopper contain it in very sensible quantity ; and this is a point 
well deserving the attention of our great copper smelters, as thal- 
lium renders the copper brittle and otherwise deteriorates its 
quality. — From £Ae Times, 

An ingot of this new metal, weigViVng &^^^ \graMa!A-»\s»s^ V^^xv 
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ezhibitedat the Boyal Izuititution, by Mr. I. LowthiAii BeQ, of N«ir» 
castle. It was prodaced at his chemical works at Washingtaiij 
near Durham, and is the largest piece yet shown of this metu. 

THALLIUM KNOWN TO THE ANOIENT MEXIOANS. 

It is reported upon good authority, that a distinguished German 
chemist has just made an important discovery in connexion with 
the alloy now generally designated thallium. It appears that 
among the most ancient records of the ancient Mexicans an account 
is given of the mode of preparing the alloy used for producing the 
brilliant green fire which was freely burnt during the sacrificial 
ceremonies in honour of Yitzliputzli, one of their principal deities, 
and that in the attempt to prepare a similar alloy, from the detsiis 
given, a discovery opening up an entirely new field of chemical 
science has been made. By the peculiar treatment of certain pro« 
portions of silver, lead, and selenium a black powder was produced, 
so much resembling that designated thallium by Mr. Crookes that 
the experimenter was induced to test it. The weight of alloy was 
precisely equal to that of the metals used ; yet the whole of the 
reactions of thallium were obtained, and salts, bases, and acids of 
the alloy were produced, precisely as if the alloy had been a per* 
feet metal. Even in the spectroscope the well-known green line 
was produced. The fact of selenium entering so largely into the 
alloy is considered to account for Mr. Crookes supposing the so- 
called thallium to belong to the sulphur group, until M. Lamy 
showed him the alloy in its metallic state, and proved it to be 
nearer to silver and lead. Whether the whole of the powden 
hitherto considered to be pure metals in the pulverulent state are 
simply alloys has yet to be ascertained. It will be an interesting 
subject for research whether chemistry or electricity gives an alloy 
these peculiar qualities. — Mining Journal. 



COMPOUNDS OP THALLIUM POISONOUS. 

M. Lamt has informed the French Academy of Sciences d 
certain injurious consequences which he experienced after working 
on compounds of the new metal — extreme lassitude and pains in 
the lower extremities. Since then he has administered a compound 
of the metal to eleven animals — two fowls, six ducks, two young 
dogs, and a bitch of middling size succumbed to the action of five 
grammes of sulphate of thallium. A fowl languished three days 
under the efiect of the poison. When then killed, M. Lamy was 
able to afiirm the presence of thallium in the intestines in 
very small quantity ; but no traces were found in the other organs. 
In order to be still further convinced of the energy of the poison 
he gave one decigramme only of the sulphate to a young dog, 
which died forty hours after taking the poison. Bearing in mind 

* At the late Meeting of the British Association at Newoastle-npon^Tjrne, 
Mr. Bell read a paper upon Thalliam; where also Mr. Crookes detuled 
" Tie Extraction of Thalhom on a large «c«Ie firam. the Fine Dust of Pyrite 
Burners/' 
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thtt thaUittm itself was discovered by means of the spectrum 
-aaalysis, it becomes sufficientlj obvious that this method may 
eventually become extremely valuable, both in physiology and in 
medical jurisprudence. 

ALUMINIUM BRONZE. 

Aluminium Bronze, as many of our readers know, is an alloy of 
^ihnninium and copper, now manufactured by Messrs. Bell 
Brothers, of Newcastle, under a licence from M. Deville, of Paris, 
the inventor of the process. These gentlemen sent to the Inter- 
BStioDal Exhibition of 1862 various articles made of it, which 
attracted much attention, especially some watchcases made by 
Messrs. Beid, of Newcastle, which so closely resemble gold as not 
to be distinguished from it by experienced persons. In the Pro- 
•ceedings of the Royal Astronomical Society is a paper by Lieuten- 
aat-Colonel Strange, recommending the use of aluminium bronze 
«8 a material for the construction of astronomical and other 
philosophical instruments. He gives an account of a series of 
test-experiments on this alloy made at his request by Mr. Anderson, 
«t the Koyal Gun Factory, Woolwich, and by Messrs. Simms, 
mathematical instrument-makers. The results with regard to its 
tensile strength compared with g^n-metal, gave a ratio of rather 
more than two to one in favour of aluminium bronze ; and in 
respect to transverse strength, it appeared to be three times more 
ligid than gun -metal, and 44 times more rigid than brass. It 
shows excellent casting qualities, behaves well under files anrl 
cutting-tools, has much less inclination to oxidize than the metals 
usually employed for philosophical apparatus, and receives the 
marks for graduation well, bearing extremely fine divisions. It U 
easily made into tubes, admitting every process necessary for thifl 
purpose. It can be soldered with either brass or silver solder ; 
can be rolled into sheet metal, and can be hammered and drawn. 
Hitherto telescope-tubes, cones of transit- axes, &c., have been 
made almost exclusively of yeUow brass, a metal very deficient in 
rigidity. Gun-metal does not admit of being rolled, and has 
tlMrefore never been used for the tubular parts of instruments, 
§» whieh the new alloy seems pre-eminently suitable. The specific 

Svity of the alloys of aluminium and copper made by Messrs. 
I varies from 8*691 to 7 '689, as from 3 to 10 per cent, of 
aUiminiam is used. Very pure copper must be employed. That 
dtpositad by electricity is the bast, but is very expensive ; the 
next best is that from Lake Superior. Ordinary coppers usually 
fiul, from the presence of iron, which seems to be specially preju- 
dioiaL Colonel Strange recommends this alloy as a material to 
be employed in constructing the new great theodolite for the ser- 
vice of the trigonometrical survey of India. 



aluminium and VLATnroU. 

At the Royal Jnstitution the eminent metaSLxn^Eks^a^ ^^^oatv 
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and Mft^ey, have exhibited two yery remarkable spemnifiis : — 1.. 
An alloy of Alaminium and nickel (containing one-and-a-half per 
cent, of the latter), which had been tried with hydranlio pieasnre 
against copper sheet of the same dimensions, when the alloyed 
aluminium endured a pressure of 476 lb. to the square inch. 2. A 
specimen of autogenous soldering in Platinum, with tubes of the 
same, having cast-iron and leaden screw joints — for use with 
sulphuric acid at high temperatures. 

POROSITY OP PLATINUM. 

DUBINO their researches at high temperature, chemists are con- 
tinually checked by the difficulty of finding suitable yessels. 
Platinum -vases at first appeared irreproachable ; but they are now 
rejected on account of the mistrust occasioned by a metal to 
which is attributed the faculty of condensing on its surface the 
gases with which it is brought into contact. A recent memoir of 
M. E. Becquerel has suggested to MM. Ste.- Claire, Deville, and 
Troost, a series of experiments by which they consider that they 
have found out the true cause why platinum presents no secnri^ 
when experiments are made with gases and high vapours. "We 
must refer our readers to the Comptes Rendus for the details of the 
researches which have led these able chemists to the decision that 
at high temperatures platinum conducts itself like those porous 
vases which were so well employed by M. Jamin in his beautiful 
experiments relative to the endosmoses of gases. This porosity of 
platinum MM. Deville and Troost consider to be in p^ect 
harmony with the catalytic actions and feeble conducting power 
for heat and electricity possessed by that metal. MM. Deville 
and Troost especially commend a remarkable platinum tube made 
for their use by Johnson and Matthey. This tube, of cast platinum^ 
weighs 1070 granmies, and is 60 centimetres long and about 2 
milUmetres thick. 



MAGNESIUM. 

Pbopessob Faraday has exhibited at the Royal Institution a 
fine piece of this metal, which he had received from Air. Tegetmeier,. 
and which was the largest that had been seen hitherto. It had 
been obtained by Mr. E. Sonstadt's patented process, which, it is 
supposed, will be applicable on a manufacturing scale, and which 
is based upon the two following main facts : — 1. Iliat when a 
mixed solution of the chlorides of magnesium and of sodium is 
evaporated to dryness and then heated to redness, a fused mass 
remains, which, heated with sodium, gives magnesium ; and, 2. 
That magnesium does not sensibly act upon iron when air is ex- 
cluded, and the heat is not raised excessively high. Hence it 
follows that iron vessels may be used in which to effect the reaction 
of sodium upon the '* material" or fused mass obtained as 
described. The metal magnesium, which was first obtained from 
the earth magnesia in 1807, by Sir Humphry Davy, by the agency 
of the Foitaio battery, is a pure'wYiiVie, wiN«T-\^tci<e^A\^^TCfiAnfitLt 
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in ihe air, but inflammable at high temperatures, as was shown by 
Mr. Faraday burning a piece in the flame of a candle, and also in 
the ^ectrio light. Like lead, a thin film is formed on its surface 
by the action of the air, which preserves it from further oxidation. 
Its specific gravity is less than twice that of water. 

CHEMISTBY OF STEEL. 

A FAFEB on this subject, by M. H. Caron, has been laid before 
the French Academy of Sciences. Karsten, it is said, remarked 
that when untempered steel is acted on by acids a substance re- 
sembling graphite remains, which is not present when tempered 
steel is substituted. This substance, he stated, was a compound 
of six atoms of carbon and one of iron. Berthier, also, by treating 
cast-steel with iodine, which did not completely dissolve it, sepa- 
rated another carburet of iron. M. Caron states that, after 
numerous experiments, he has not been able to obtain this car- 
buret of iron, and hence is compelled to conclude that it was pro- 
bably only a mixture of carbon and metal, in which the latter was 
mechanically protected by the former against the dissolving action. 
Kevertheless, he hopes that his experiments have produced another 
element to be considered in the determination of the true state of 
the carbon in steel of different qualities. He subjected, Ist, steel 
in its original state ; 2nd, steel which had been submitted to pro- 
longed hammering; and, 3rd, tempered steel — to the action of 
hydrochloric acid and heat, drying the residuum in hydrogen. The 
graphitous substance, when taken from the acid, was washed, dried 
ifi a stove, and weighed. In 100 grammes of dissolved steel of 
each kind he found the following residuum : — 

Ist. 2nd. 3rd. 

Carbon 0.825 ... 0560 ... traces 

Iron 0-557 ... 0445 ... traces 

SiKca 0-242 ... 0*238 ... 0240 

1*624 1*243 0*240 

Thus, the efliect produced in a complete manner by tempering is 
found to be partially realized by hammering, and the qualities 
which constitute steel seem to increase as the proportion of carbon 
which combines intimately with the iron increases. M. Caron 
states this on account of the opinion generally entertained that the 
larger the amount of carbon separated by the acid, the less inti- 
mate is its combination with the metal. For further details on 
the subject we must refer our readers to the Comptea Rendtu of 
tilie Academy. 

■ M. Caron, in a^ continuation of his elaborate studies, treats 
especially on the expulsion of phosphorus from steel. It has been 
found that the castings which contain sulphur or phosphorus afford 
Steel brittle when either hot or cold ; and that by forming a mix- 
ture of the two kinds a metal is obtained in which these defects 
are much less sensible ; and it has theiefoY^ \>«Qti Qoii<(^>x<\^^ "Oca^. 
md[Aar and pboapborna either mutuaUy de8\.T07 cw^ ^"Oasst, ^x 
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rather foim a solid or gaseous combination (either with the scoria 
OT the gases of the furnaces). M. Caron was led to study this 
question analytically, with the view of ascertaining if there really 
existed a method of expelliog phosphorus from the castings of 
steel. Details of his experiments will be found in the Comptet 
Eendus, They proved to him that in the mixtures in question 
neither the sulphur nor phosphorus disappears. The operation has 
no other effect but that of disseminating the injurious metalloids 
in a larger quantity of metal, which consequently possesses the 
defect of brittleness in a less degree. The mixture, therefore, pos- 
sesses advantages available in the manufacture of steel for indas- 
trial purposes. 

M. Caron, in concluding his researches, after having several times 
treated ores completely free from phosphorus with wood charcoal, 
phosphate of lime, and silica, has constantly found in the casting 
thus produced nearly all the phosphorus which he had placed 
in the crucible in the state of phosphate. Since, then, says M. 
Caron, there does not seem to be any method of taking away from 
the steel castings the phosphorus they contain, as they never fail 
to combine with that body wherever they meet with it, it is of the 
iUtmost importance that the causes that contribute to the pres«M» 
of this injurious metalloid should be removed, and the chemical 
composition of the combustible vegetable employed attentively 
•considered. Nearly all woods contain phosphorus ; thus the cast- 
steel made by wood from ores which have no phosphorus, accord- 
ing to Karsten, contains at least two per cent. In this proportion 
phosphorus is not injurious, and even at five per cent, is inoffen- 
sive ; but at seven per cent, the steel obtained breaks with percus- 
sion, although it may be bent to a right angle. Wood which will 
give this last percentage ought, then, never to be employed ; since 
the different elements of wood contain different quantities of phos- 
phorus, not only according to the nature of the soil on which they 
grow, but also in the same soil, according to their species. M. 
Caron refers to the analyses of Berthier, which show that some 
wood ashes contain only 0*008 of phosphoric acid, while others 
-have as much as 0*9, 0*1, and even 1 per cent. The latter would 
certainly produce castings of bad quality. 

M. Charles Sainte-Claire Deville, commenting on the researches 
•of M. Caron, says that the latter confirms the important remark 
due to Karsten, that in attacking, by acids, steel not tempered, we 
obtain as a residuum a grapbitous matter, which does not appear 
dn the case of tempered steel. He also confirms, on the other 
hand, the experiments of M. Regnault, which establish that 
non-tempered steel possesses a density considerably greater than 
that of tempered steel. This double conclusion is in perfect con- 
• oordance with the results of numerous experiments, published by 
M. Deville himself, which had for their object the study of the 
^peculiar physical and chemical properties which may determine in 
a body an abrupt cooling or the abnormal proportion of latent heat 
which reBolta from them. Amoik|ga>\ioV^«Tl««:^»,'^.'^«s^Ua had 
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abown thftt diiferent bodies in this respect appear to form two 
dearly distinct categories, some, such as sulphur, selenium, sili- 
oiiim (or rather its compounds, silica and the silicates, and the ex- 
periments of M. Jacquelain, in accordance with those of Lavoisier 
and SiUiman, authorize in the highest degree the addition of car- 
bon), are subfiisible and susceptible of acquiring by tempering the 
vitreous and amorphous state. Other substances, such as lead, 
tin, bismuth, and probably the metals iu general, present after a 
slow or abrupt cooling the same molecular state, characterized by 
a density sensibly constant. ''Now," says M. Deville, ''if I do 
not deceive myself, the results obtained by M. Caron may be ex- 
plained by considering the iron aud carbon as belonging respec- 
tiveiy to these two categories." — lUttstrated London Newt; abd. 

NEW METAL. — SIDERIDM. 

Jjs the development of his invention for the production, on a 
commercial scale, of the metal magnesium, Mr. £. Soustsidt, of 
Loughborough, has discovered a new metal in the " carcasse" re- 
maining when the chloride of magnesium is obtained by evapo- 
rating and igniting the chlorides of magnesium and sodium. In 
many of its reactions, this new metal corresponds almost pre- 
cisely with iron, for which metal it has probably hitherto been 
mistaken. The new metal appears, at present, to occur invariably 
in connexion with magnesium, which cannot be entirely freed 
from it. 

ADHESION OF LIQUIDS TO MERCURY. 

Mb. Gore has reported in the Philosophical Magazine some ex- 
periments on this phenomenon. If a drop of Nordbauseu sul- 
phuric acid (about one-tenth of an inch in diameter) be carefully 
placed by means of a glass rod upon the centre of a clean globule 
of pore mercury about eighty grains in weight, it instantly diffuses 
itself in a thin film over the surface of the metal, and the mer- 
cury becomes flattened, and exhibits vortical movements all over 
its surface ; but if the experiment be made with a strong aqueous 
solution of ammonia, or of caustic potash, no such results occur ; 
the alkaline solution contracts itself into a spherical form, and per- 
sistently floats to the side of the mercury without spreading itself 
orer the surface, especially if the mercurial globule weigh less 
than sixty grains. Mr. Gore made arrangements to ascertain the 
order in which various liquids stood with regard to this particular 
behaviour with mercury. He made use of a uniform weight of 
eighty grains of pure mercury in a clean watch-glass ; a small 
drop of liquid, as nearly as possible of uniform size, was ( arefully 
placed upon it, and the degree of rapidity with which it spread 
and the diameter it attained were repeatedly noted. Mr. Gore 
gives a list of the liquids tried, which shows that with regard to 
this pheuomenon, acids are at one extreme and alkalies at thft 
other — water and solutions of neutral BaVta bc\ii^\D\ATT&!^Y^\/&, 
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8ILVBBIN0 GLASS. 

A NEW method of Silvering Glass has been invented by M. A. 
Mardn, and laid before the French Academy of Sciences by M; 
Le Verrier. The details are thus given in the lUtutrated London 

News : — 

M. Martin states that, after haying carefully^ stndied aad experimented 
upon ail the known methods of silvering (in which aldehyde, sngar of mOk, 
gfucosate of lime, &o., are employed), he has obtained a process which aeema 
to him to possess all the requisite conditions in its easiness of application and 
in the adhesion and durability of the layer of silver depositee. M. Martin 
begins by preparing— 1, A solution of 10 grammes of nitrate of silver in 100 
grammes of distilled water; 2, an aqueous solution of pure ammonia, tn^rlring 
13 degs. to the aerometer of Cartier ; 3, a solution of 20 ^mmes of pure 
caustic soda in 600 grammes of distilled water ; and 4, a solution of 25 grammes 
of ordinary white sugar in 200 grammes of distilled water; pouring into it 
1 cubic centimetre of nitric acid (at 36 dees.), and causing it to boil twentj 
minntes in order to complete the process. The volume is raised to 500 cobio 
-centimetres by the addition of distilled water and 60 cubic centimetres of 
■alcohol (at 36 degs.) Having; obtained these solutions, M. Martin proceeds 
to the preparation of the silvering liquid. He pours into a flask 12 eofaie 
centimetres of the solution of nitrate of silver ; then 8 cubic centimetres of 
ammonia (at 13 degs.) ; next 26 cubic centimetres of the solution of soda; 
oompletmjr the volume of 100 cubic centimetres by adding 60 cubic centi- 
metres oi distilled water. If these proportions have been weU observed, 
M. Martin states that the liquid vrill remain limpid, and a drop of solutioa cf 
nitrate of silver in it will produce a permanent precipitate. However, the 
liquid should be permitted to stand twenty-four hours, after which it may be 
used with perfect security. The surface to be silvered should be well deaond 
with a lump of cotton impregnated with some drops of nitric acid (at 36 dc«8.), 
then washed with distilled water, and afterwards drained and placed on 
wedges on the surface of a bath comprised of the silvering liquor described 
above, to which from a tenth to a twelfth part of the preparation of sngar 
has been added. Under the influence of diffused light, the liquid in which 
the surface to be silvered is bathed will become yellow, then brown, and 
at the expiration of fix)m two to five minutes the silver will invade the whole 
of the surface of the class. After ten to fifteen minutes the layer will have 
attained the thickness desired, and the glass may then be washed— first, with 
common water, and next with distilled water, and, finally, be placed in the 
open air to dry. The dried surface will be perfectly polvihed, but covered 
with a light, wmtish veil. At the slightest rubbing of a ball of chamois leather 
powdered with polishing rouge the veil will disappear, leaving on the class s 
brilliant surface, the physical constitution of which renders it emmeotly 
suitable for the optical purposes for which it is destined. 

POEOSITY OP OAST-IEON. 

In reference to the experiments of MM. Deville and Frost, 
M. BaiTeswil, in the Repertoire de Chimie, states that he once, 
•during an experiment of Thilorier, made with the view of liquefy- 
ing oxygen by enormous pressure, observed that the mercury in 
the receiver was forced through and oozed out of the pores of the 
very thick mass of the cast-iron envelope. A paper placed be» 
neath the receiver assumed an ash-grey colour, which micro- 
scopical examination proved to be due to the presence of finely- 
divided mercury. 



COMBINATIONS OP ARSENIC. 

When acids, more or less diluted, disengage hydrogen from the 
water in the presence of zmc or iron, OixA \k<d ^«a V^ V^toui^ht into 
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■«<mtact with a soluble compound of araeuic, a gaseous hydrate is 
produced. Dr. Blondlot, of Nancy, in the Annales de Chimie, 
points out a remarkable exception to this rule, and which he be- 
neves unique and important in relation to toxicology ; it is this 
— ^that when nitric acid and its derivatives are used, as indicated 
above, a solid hydrate is formed, which is precipittited on the 
anc iu the form of brown floccules. The writer gives details 
of cases of poisoning, and considers that the knowledge of this 
-itct may throw much light on the investigation of the phenomena. 

USB OF ABSENIO AS A COLOURING MBDIUtf. 

A OOBBESPONDENT of the Times writes : — ** Four maidservants 
in my family were recently attacked, while working up articles 
«f dress in green tarlatan, with nausea, bleeding at the nose, 
Irritation about the eyes, and other threatening symptoms, which 
oaused the work to be stopped, and, on chemical examination, 
the stuff was found to be loaded with arsenite of copper to such an 
extent, that the ' handling and wearing of such an article are 
fraught with danger.' Now, the tarlatan was supplied by two 
liondon houses of the first respectability. The members of the 
firfit have assured me that they had no idea the wearing of such 
an article was fraught with danger, or they would have warned 
the lady who purchased the goods ; and to a similar assurance 
the second add that the manufacturer who supplies them, supplies 
also nearly all the first establishmente in London as well as 
I^rance." 



ABSENICAL PAFEBHANOIKGS. 

Db. Obton (Limehouse) has adduced several facto, detailing 
the evils resulting from inhabiting rooms papered with the com- 
mon light- green paper, as brought out in evidence before coroners' 
juries, especially in regard to the deaths of children ; and birds 
also had been known to have died from a like cause. A gentle- 
man present at the discussion of this subject remarked that the 
evils, in his opinion, were rather of a mechanical than chemical 
character ; or, in other words, that, unless the pigment was 
seratohed or rubbed off, or otherwise inhaled from actual contact 
with the arsenical substance, no evil would ensue. Dr. Ohailice 
(Bermondsey) opposed that theory ; for, if arsenic entered largely 
into the composition of paper on walls, harm must result, though 
not detectable by a practical chemist. He beUeved many case's of 
death attributed to diphtheria were the consequences uf arsenic 
absorbed into the system from the presence of arsenical paper, in- 
dependent of direct contact therewith. Dr. Liddle ( Whitechapel) 
believed the best green paper had no arsenic ; and if there were 
80 much arsenic in paper as stated, or that it was such an evil in 
that form as alleged, they would hear more of its (ffects. Dr. 
Aldis (Belgravia) introduced Mr. Turner, ^ TnMivjX^^\.\sx«c^ ^«^aa 
exhibited specimens of beautiful ligViVgre«ii "^«^wc, ^^<ak\iNtejM^ ^'^ 



192 TEAB-SOOK OV FACTS. 

anenio^ which oonld be produced as cheaplyand in as great beaa^ 
and variety as the araeDical papers. Dr. Dmitt (Mayfui) men- 
tioned the case of a child's death which had been caused or aecele- 
rated by having its cot near a wall, the child having pidced ofit 
the paper and pat it into that universal receptacle, the mouth. 
Dr. Orton mentioned a proved case of twelve birds having died in 
a week from contact with arsenical papers. Dr. Thomson would 
recommend persons to have nothing to do with such papers. He 
had none in his own house, and beUeved the dark-green contained' 
no arsenic — Builder, 



OHBOMATE OF LEAD IN BUTTEB. 

The Conseil d'Hygi^ne of Paris lately charged M. Poggiale 
with the chemical examination of a specimen of paste which had 
been seized in the shop of a butter-merchant, and which was in- 
tended for giving a good appearance to bad butter. When cal- 
cined in a platinum capsule, it left considerable residuum. The 
fatty matter was separated by means of ether ; and, after filtering 
the etherated liquor, a yellow substance was found, composed m 
chromate of lead and a vegetable colouring matter, presenting all 
the characteristics of turmeric. The presence of the chromate of lead 
was proved by suitable reactions. The paste was finally shown to 
consist of rancid butter, chromate of lead, turmeric, chloride of 
sodium, and all the saline matters found in sea-salt. As the diro- 
mate, like all the salts of lead, is poisonous, its introduction into 
butter is highly culpable, and should be repressed with severity. If 
it be true, as the m^ker of the paste asserted, that he did not use 
the chromate, the turmeric itself must have been adulterated with it. 



INJURIOUS ACTION OF LEAD PIPES ON WATER. 

The importance of discovering a really efficient means of pre- 
venting the injurious action of lead pipes on water is universally 
acknowledged, and the experiments of Dr. Grace-Calvert have 
proved beyond question that no proposition hitherto brought for- 
ward has been calculated to remedy the evil complained ot A 
discovery, however, has now been made through which the water 
supplied by leaden pipes may be obtained by the consumer ss 
pure as from the original source. Dr. H. Schwartz, of Breslao^ 
has discovered a means by which the portion of the lead forming 
the interior surface of the pipe may be converted into an insoluble 
sulphide, the natural consequence being that the water passing 
through will be as free from contamination as if glass were used. 
The means by which Dr. Schwartz effects this conversion are ex- 
tremely simple. He simply passes a strong solution of the sul- 
phide of an alkali through the pipe to be acted upon, and the 
process is completed. This solution, which is either a sulphide of 
potassium or of sodium, is used at a temperature of about 212 deg. 
Fabreobeit, and is allowed to act upon the metal for from 10 to 
it? minutes. It is stated tWt, iiv \)TO.c\}vft^, >i>ti^\i«^rai%wAxs*.vaa of 
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«Murtie soda and sulphur is found to answer every purpose. — 
Miming Journal. 



PADrriXO ON GLASS. 

M. Chsvreul has laid before the French Academy of Sciences 
« memoir on ecclesiastical Painting on Glass, considered in 
four eategories : — 1. The different kinds of glass employed ; 2, 
tbe nature of the solid layer which the atmosphere deposits on 
tiieir external surface ; 3, the means of removing this layer with- 
out causing injury ; and 4, the causes of the fine effects of the 
ancient paintings on glass. 

M. Cherrenl gave a Tiy& voce analysis of this paper. He began by stating 
ihsC, twenty years ago, a very honourable person, charged with the resto- 
tatioB of the painted glass of some of the ancient cathedrals, consulted him 
on thezaeans of restoring transparency to glass which had become absolutely 
cfmqjOM throogh long exposure to the atmosphere. He was successful ; but 
did not pnbluh the process, because an archfieological committee, to which 
■pNMdmens of the restored ^lass were shown, rather hastily concluded that it 
miffat lead to fraudulent imitations. Eventually, however, the process was 
communicated to M. Prosper Lafaye, who at unce put it in practice on the 
dsis of St. Gerrais. The glasses used by the ancients were of three kinds — 
1, Olan coloured by extension on the exterior or interior surface by a thin 
ujsr of a coloured glass ; 2, glasses coloured purple, green, &c., in their 
aMMy in the act of fabrication ; and 3, glasses simply painted on their surface 
wifii vikifiable colours. The layer on the glass which renders it opaque 
containa sulphate of Ume in largejquantities, some subcarbonate or lead, 
▼aitoas calcareous salta, chloride of sodium crystalUzed in three forms ; 
drren ox^aoic matters to which no name can be given ; a nitro-sulphuret, 
and a fatty substance insoluble in alcohol ; an iiHlaromable carbonaceous 
matter resembling lampblack, containing hydrogen ; ferruginous and siliceous 
matters, &c. M. Chevreul's process consists in — 1, washine the glass 
in plenty of water ; 2, plunging it for ten or twelve days in a bath of sub- 



oanxmate. of soda ; 3, well washing it again in water ; 4, plunging it into 
a sdntion of hydrochloric acid, to dissolve the carbonate of Ume ; and 5, 
leaving it for some time in plenty of water. M. Chevreul attributes the 
snpexiority of the coloured glass of the ancients to the extreme care taken to 
att^ as distinct vision as possible by various methods ; and the modem cases 
of fidhire to neglecting the means of attaining this object. Further details 
will be found in the Campte* JRendtu, vol. 61, No. 17. 

With regard to the cleansing of ancient painted glass and M. 
Ghevreul's process, M. Bontemps has written to the Academy of 
Sciences a warning letter, stating that great care must be taken in 
dealing with this glass, since, although the black characters 
traced on the glass of the twelfth and thirteenth centuries are 
generally well enough vitrified, yet sometimes they have so little 
undergone the action of fire as to be easily rubbed off with the 
finger-naiL It would, then, be highly dangerous to wash them 
witii muriatic acid. In respect to the chef-d'ceuvres of the fifteenth 
and sixteenth centuries, he denies that the beautiful effects are 
due to chance and to the accidental rugosities in the glass, kc.y 
and asserts that they are to be attributed to the intuitive know- 
ledge which the artists possessed of the laws of the contrast of 
eolonn so ably enunciated by M. Chevreul in our day. 
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SOILS OF ENGLAND. 

Professor Yoeloker, of the Boyal Agrioultund CoQegt, Gi- 
renoester, has read to the Koyal Institution a paper on "Th& 
Chemieal Properties and Productive Powers of the Soils of Eng- 
land/' After referring to the soil constituents essential to the 
life of plants, especially lime, magnesia, silica, and phosphoric 
acid, and stating that to Liebig was due the credit of introducmg 
and defending the ''mineral theory,** and thus giving the death- 
blow to the ** humus theory," the Professor proceeded to insist 
on the danger of looking too much at the mere chemical properties 
of soils, and consequently thinking it sufficient to merely rej^aoe 
in them what had been taken out by plants, according to a some* 
what mechanical process. He gave an account of experiments 
made by Messrs. Way, Townsend, and Huxtable, and himself 
with various manures on different soils, which showed that soilft 
not only possess the power of selecting from the manure the con- 
stituents they need, but also of giving off what is injurious to 
them, a real power of extraction, absorption, and rejection^ 
this physico-chemical power varying exceedingly according 
to the nature of the soil, whether light or heavy, sand or 
clay. The results of these experiments were duly set forth 
on diagrams, and tend to show the great importance of further 
research into soils with the view of determining their essential 
properties, and thereby acquiring the power of manuring them 
with more discrimination than hs^ hitherto- been done. Wift 
regard to the continuance of the productive powers of the soil of 
England, the professor expressed his conviction that there was 
not the slightest ground for anxiety. By means of improved 
methods of cultivation, and the application of fossil and other 
manures, now so abundant, the fertility of our country may be 
considered as inexhaustible. 



the uses of ouano. 

Mb. Mark Fotheboill, the first seller of guano (1889), has 
addressed to the Times the following letter, first noticing a letter 
from Mr. Sussex, Milbank, which he cannot help thinking has 
refuted the proposition that artificial manures are not only un- 
necessary but in fact, as mere stimulants, detrimental. 

Mr. Fothergill proceeds : — **I willingly admit, and have done 
so from the outset, when guano sold at 242. per ton, that the 
dungcart could not be dispensed with ; but, I ask, what could the 
man entering a farm have done without guano ? What can the 
farmers of poor land in Oxon, Gloucester, Sussex, Hants, Surrey, 
Wales, and adjoining counties do without it now ? 

** I acknowledge readily Mr. 0. Lawrence's ability as an agri- 
culturist, but when he somewhat grudgingly admits the value of 
bone, I should like to know whether he has not got such capital 
root crops as enabled him to get heavier com crops, for I cannot 
think he applies all the bone b^ ^\xt^^«% \a ^raaa. \\»^taM 
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every fiyrmer who can afford to feed cattle on cake for the sake 
of manure ; bat I find that the large farmers in Norfolk — say 
Castle Acre, Bumham, and many others in that and the adjoining 
oountids — let cake, goano, dissolved bone, and foldyard manure 
act as auxiliaries to each other. 

*' Beferring to Mr. Alderman Mechi*s letter, I must say that I 
Jiave long admired his patriotism aod generous farming ; but I 
irould m. whether the use of liquid manure, applied at a great 
coflf^ in addition to the accumulation of manure from use of cake, 
is not a much more expensive artificial dress than 3 cwt. to 4 owt. 
of gnano at, say, 122. to IZl, per ton ? 

"A great deal has been said and written, and a great deal of 
twaddle talked before committees of the House of Commons and 
elsewhere^ about sewage. I do not hesitate to say that the realiza- 
tion of a solid manui*e from it is, commercially, impracticable ; 
for by the process of filtration the valuable salts run off in solu- 
tion, and the deposit, which ought to fetch U. per ton, is intrin- 
sically worth only 305. per ton, and the application in a liquid 
state is much too expensive and complex." 

YELLOW i^MBEB. 

A pnoB of this substance about 3 in. long and 2 in. broad, 
of an elongated oval form, with an exterior of the colour of 
Iioney-yellow, and yellowish white, pellucid, and perfectly homo- 
geneoQS in the interior, has been found at the depth of three toises 
in the soil in the tertiary sands of Folnisch Ostran, Austrian 
Silesia. It is remarkable that this piece, which is perfectly hard 
on the suiface, has preserved in its interior the soft plastic con- 
sistenoe proper to resinous substances. 

PROCBSS FOB BLEACHING GUTTA-PEBOHA. 

DiBSOLVB it in twenty times its weight of boiling benzoin, and 
add to the solution some plaster of very good quality, stirring the 
mixtare from time to time. At the expiration of several days the 
l^aster is precipitated, having drawn down with it all the insoluble 
uiq^nrities in the benzoin. The limpid liquor is then decanted 
and introduced by small portions into a vase containing twice its 
Tolnme of alcohol at 90 deg. cent., and continually agitated. 
Puring this operation the gutta-percha is precipitated in the 
form of a pasty mass, perfectly white. Its desiccation, thus 
purified, requires several weeks' exposure to the air ; but it may 
be much accelerated by trituration in a mortar, and removing the 
water thus separated. 

BAPID TANNING. 

At the Franklin Institute, Pennsylvania, Mr. Howson has ex- 

Idbited a calfskin tanned in accordance with a patent granted to 

Mr. H. G. JohDson, improved by Mr. S. DxrawvAi. 'l^aa ^gvvyv- 

mpal ingredient employed is a decoction oi \^« Vi\^ ^vssvckxce^^^ 

K2 
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It was stated that, by this process, an ordinaiy oalfiddii can be 
tanned in fourteen days, and a cowhide in twen^-one dayi. 

SUOAB FBOX BEBPIHTS* SKHTB! 

In 1861, M. De Luca made some experiments from which it 
appeared that the skins cast' off by silkworms might be trans- 
formed into sugar. The same chemist has now sent in a paper to 
the Academy of Sciences, in which he describes a similar process 
for changing Serpents' skins into Sugar. These skins oontab a 
small quantity of a substance resembling the cellulose of plants, 
soluble in ammoniuret of copper, and transformable into glucose, 
which reduces the tartrate of copper and potash, and ferments 
under the influence of yeast, yielding thereby carbonic aeid 
and alcohol. Concentrated sulphuric acid and a aolution of 
potash are the best reagents for depriying serpents' skins of their 
nitrogenous matter; the residue, although very refiractoiy to 
chemical agents, may nevertheless be transformed into fermentable 
glucose, recognisable from its property of reducing the tartrate 
of copper and potash. Thus, M. De Luca boiled 50 grammes of 
serpents' skins in a litre of water containing 40 granunes of 
caustic potash, the skins having been previously treat^ with con- 
centrated sulphuric acid. The liquid having been allowed to cool, 
a great deal of watei;was added, and the undissolved residue was 
several times washed by decantation ; it was then treated with am- 
moniuret of copper, whereby an alkaline solution was obtuned, 
which on being neutralized by hydrochloric acid, yielded a white 
precipitate ; this, heated in slightly acidulated water, reduced the 
tartrate of copper and potash, thereby showing that it was glucose, 
or the base of sugar. In another somewhat similar operatioa 
glucose was obtained which fermented in contact with yeast, pro- 
ducing carbonic acid and alcohol. The former was completely 
absorbed by caustic potash f the alcohol extracted from the solution 
by distillation, and insulated by means of crystallized carbonate of 
potash, was nearly pure, since it would bum without leaving any 
residue ; rubbed between the bands it evaporated, emitting an 
agreeable smell, though still partaking of that of animal matter. 
From all this it may be concluded that serpents' skins contain 
a very small quantity of sugary matter or glucose, — OalignainXi 
Messenger. 



FORMATION OP THE PATTY MATTER IN OLIVES. 

M. Db Ldca has reported to the French Academy of Sdences 
the results of his elaborate researches on this subjoct, to which 
we adverted about two years ago. From the figures given in his 
table of observations, ranging from June to December, it appears 
that the weight of the Olive increases with the progress of vegeta- 
tion until the month of November ; but that the stone is the first 
to be developedf the growth of which t%kea place in the early part 
of vegetation during the monlba oi 3xxVj w\^ Jk.\\\^%\>^ ^Sxnt ^^^^filbL 
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it remaiiis statioDary ; there being, in fact, in sucoessiye months, 
no sensible variation of its weight. The pulp, on the contrary, 
increases in weight continually until the complete maturity of the 
fruit. The quantity of water found in olives diminishes progres- 
sively at their maturity. Thus it is about 60 or 70 per cent, in 
the first phases of vegetation, while it is only about 25 per cent. 
at the last period of the growth and maturity of the fruit. The 
sulphoret of carbon takes from olives several substances of a dif- 
ferent nature ; among which are colouring matters, especially 
chlorophyll, wliich gradually diminishes as the fruit approaches 
maturity. The fatty matter, on the contrary, which is found 
onliy in small quantity at the beginning of vegetation, increases 
as the plant grows, and is at its maximum when the olives are 
ripe and have completely lost all trace of their greenish tint. It 
is also remarkable that when the stone ceases to increase in weight 
the &tty matter in the fruit accumulates in greater proportion. — 
UkutraUd London News, 

ANALYSIS OF BBIEAD DISCOVKRED AT POMPEII. 

DXTBlNa the excavations made on Aug. 9, 1862, under the 
direction of M. Fiorelli, a baker's shop was discovered. In the 
interior of the oven were found eighty-one loaves of bread, of 
which seventy-six weighed from 600 to 600 grammes ; four weighed 
from 700 to 800 grammes ; and one weighed 1204 grammes (100 
grammes =about 34oz. avoirdupois). All were nearly of the same 
vxrm, but some had a depression in tha centre, which appeared 
to have been a sort of trade-mark. Their edges were raised and 
roonded, and separated by eight lines proceedinsr to the centre, 
80 that the upper part of the loaf could be divided into eight parts. 
The largest loaf appeared to have been destined for division into 
four parts. All the loaves measured at the raised part from 6 to 
7 centimetres, and the central depressed part of some was be- 
tween 3 to 4 centimetres (centimetre =0*39371 in.). The shape 
of these loaves is that to be seen in the bread used at Palermo, 
Catania^ and the interior of Sicily. The analysis of the above* 
mentioned loaves was made by M. De Luca, who has presented a 
memoir on the subject to the Academy of Sciences at Paris. He 
states that all the loaves have a blackish brown exterior, which 
tint becomes weaker in the central parts. The crust is hard and 
compact, while the crumb is porous, having cavities like our own 
bread. The bread contains moisture, unequally distributed, which 
it gives up at 110 to 120 deg. cent. The nitrogen is unequally 
dii^buted in it. The following table shows the variability of 
the composition of five of the loaves analysed : — 

Water ... 203 230 21*1 — 19*6 

Carbon 34*3 

Srdrogen 8*4 

Nitrogen 2*6 

Oxygen 2'4 

Ashes 7-2 13-2 \ft-ft \ft-^ W^ 

wi^i a (untdl quantity o£ matters soluble m ^a\.Qt «.xi^ iX&^^. 
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NEW BEAQEKT. 
A NEW vegetable reagent of great delicacy has been diBOOvered 
by M. Goppelsroeder, of Basle, who states that paper tinted with 
the extract of the petals of the mallow, may be nrod in the same 
manner as litmus or carcuma. The alkaline bases render this 
paper violet when the solutions are diluted, and green when they 
are more concentrated. The presence of one ten-millionth narfc 
of caustic Boda suffices to colour the reagent violet, and the alka- 
line nitrates furnish the same result— From The Beader, aa 
ably conducted, new critical journal, in which special attention k 
paid to scientific subjects. 



AZULENE. 

This is the name given by Mr. Septimus Piesse to a now body 
discovered by him to exist in several essential oils. Mr. Pieae 
states, in a paper read before the Chemical Society, that though Ail 
substance was first observed by him as a product derived from the 
fractional distillation of otto of patchouli, he has since found it to 
exist generally in essential oils as an integral part of their praxS- 
mate constitution, giving, in fact, the colour by which each oil k 
distinguished. Pure azulene has a beautiful blue colour, and ik is 
to the presence of a small quantity of azulene that blue oil of oha* 
momile owes its azure tint ; and hence the name given to the new 
body. It is now ascertained that brown-green, yellow-green, and 
green oils owe their colour to a portion of azulene and a yellow 
resin, varying in proportion, as optically indicated. At the meet- 
ing Dr. Hofmann objected to the name, as likely to be confounded 
with azuline, a blue colouring matter obtained from coal-tar. Dr. 
Gladstone stated that he himself had separated the blue produce 
from otto of patchouli, but was not yet satisfied with its puriij. 
He proposed the name cffiruleine, and stated that in a short 
time he would be prepared to read a paper on the subject. Hie 
editor of the Chemical News says that the name cserulenm hii 
been appropriated to a new mineral blue. — lUustrcAed Ltmdw 
News. 



MAUVKINE. 

This is the name given to a chemical base by Mr. W. H. Perkins^ 
the discoverer of the aniline purple. He states in the Proceedings qf 
the Royal Society^ No. 57, that on adding a solution of hydrate d 
potassium to a boiling solution of commercial crystallized mauve^ 
it immediately changed in colour from purple to a blue violet, and, 
on standing, deposited a crystalline body, which, after being washed 
with alcohol and then with water, presents itself as a nearly black 
glistening body, not unlike pulverized specular iron ore. It dis- 
solved in alcohol, forming a violet solution, which immediately 
fissuwea a purple colour on tVie aA^VWoii oi ^<^vds. It is insoluble 
or nearly so, in ether and \)enzo\e. l\.\a 32«io ^nwj %\a^^\*A^% 
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4uid decomposes ammoniacal nalts readily. When heated strongly 
it decomposes, yielding a basic oil. 



ANILINE. 

Thb blue of aniline is the subject of a communication from 
Dr. Hofmann, of London, to the French Academy of Sciences, 
in which he gives the full details of the chemical processes employed 
in the production of this colour. The transformation of the red of 
^miline into blue opens up varied and interesting points of view. 
Dr. Hofmann hopes shortly to submit to the Academy the results 
furnished by the examination of two more colouring matters 
derived from rosaniline — viz., the green and the violet of aniline, 
as well as the blue colouring matter known as azuline, the 
general properties of which present a striking analogy with 
triphenylic rosaniline. With regard to the progress of research 
an this department of chemistry, Br. Hofmann refers to the 
followinp^ passage, written about two years ago by M. E. Kopp in 
a memoir on the red of aniline : — "As hydrogen may be equally 
xeplaoed by methyl, amyl, phenyl, &c., we may easily foresee the 
•eustence of a seriesof very numerous compounds, all belonging to 
the same type, and all capable of being constituted colouring mat- 
ters — red, violet^ or blue." This prophecy is undoubtedly in rapid 
^onne of fulfilment. — lUvatrated London News. 



OOLOUBLESS LILAO-FLOWERS 

'Were produced for ornamental purposes in winter in Paris above 
forty yeat^ ago by amateur horticulturists by the aid of manure in 
their greenhouses. . More recently, improved methods have been 
devised for obtaining them by ingenious professional gardeners. 
Some of these methods are described by M. Duchartre, in the 
Mipertovre de Chimie, he having made many experiments with the 
View of ascertaining the cause of the loss of colour. He concludes 
by saying that his experiments prove '' that the absence of the 
colouring matter is due neither to the heat, the enfeebling e£fect of 
the hot manure, nor to the separation of the branch from the parent 
Btem. Perhaps the rapidity of the development of the flowers may 
be an efficient cause of the phenomenon ; yet I confess that I 
cannot conceive the possibility of this action. In my last analysis 
I was led to seek the explanation of the fact in the influence of 
ozonized oxygen, a decolorizing principle, through the oxydation 
-of organic matters, which, in accordance with different observa- 
tions^ especially those of M. Kosmann, must exhibit in much 
larger proportion in greenhouses filled with plants than in the free 
a4imosphere." M. &rre8wil doubts this supposed action of ozone, 
and is inclined to attribute the decolorization to chemical action 
in the colouring matters of the plant. Whatever be the explana- 
tion, the facts certainly open up a new field of observation for 
jiaturalists and chemists. — Ibid, 
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MILK. 
Thi natare and properties of milk is the subject of a long article, 
by Ftofessor Voelcker, Iq the new number of the Jownui of the 
Royal AffricuUural Society of England. We give a few notes of 
the scientific part. Water being 1 000 ; the specific gnmty of good 
cow*s milk is 1080 ; woman's milk, 1020 ; goat's and ewe's milk^ 
1035 to 1042 ; ass's milk, 1019. tinder the microscope milk ap- 
pears a transparent fluid, in which float innumerable small, round 
or egg-shaped globules, the so-called milk-globules, wbidi consist 
of thin shells of curd or casein, inclosing the fatty matters. The 
fats of butter separated from these globi3es, the fluid is a perfect 
solution of curd or casein albumen, milk sugar, and mineral matters 
— 100 parts of casein, according to Professor Yoelcker's analysis, 
consists of carbon, o3'57 ; hydrogen, 7*14; nitrogen, 15*41 ; otj^ 
gen, 22*03 ; sulphur, 1*11 ; phosphorus, 0*74*' Pure casein of muk 
is precisely the same as legumin, the casein of plants, and possesses 
the same physical and chemical properties. The sugar of milk is 
composed of carbon, 40 ; hydrogen, 6*66 ; oxygen, 53*34. Hie 
mineral matters of milk comprise the phosphates of lime, magne- 
sia, and peroxide of iron ; the chlorides of potassium and sodium ; 
and free soda. By churning cream, the casein shells of the milk 
globules are broken and their contents made into butter ; of whidt; 
when pure, palmitin, with a little stearine, constitutes about 68 
per cent. The peculiar flavour and colour of butter are due to the 
presence of about 2 per cent, of odoriferous oils — ^butyrin, caprob, 
and caprylin. The more perfectly the fragments of the casein 
Rhells are removed from the butter the better it will keep, since 
their presence occasions the formation of certain volatile, uncom- 
bined fatty acids, which spoil the flavour of butter and render it 
rancid and unwholesome. Dr. Voelcker dwells at some length on 
the best dairy arrangements, &c. With respect to the adulteration 
of milk, he expresses his disbelief in the list of ingredients stated 
to be thus employed (such as sheep's brains, chalk, &c.) For the^ 
measurement of the adulteration with water, so generally used for 
this purpose, he describes various lactoscopes, galactometers, &c. 



BTBBBOCHBOMT, OB WATEB-GLASB PAINTINO. 

This process has gained a triumph in the Beport of the gentle* 
men who have pronounced an opinion on the most desirable mate* 
rials for the execution of the paintings in the Houses of Parlia* 
ment. Frescoes executed in lime have been found extremely 
unsatisfactory, and the members of the Government CommiasioOi 
of Inquiry (among whom may be named Mr. Buskin, Mr. 
L'Estrange, Mr. Gambier Parry, Mr. Maclise, and Professor 
Hofmann), have at last decided that future frescoes should be 
painted by the Water-glass process, which is believed to be a per< 
fectly permanent mode of painting. 

M. Johann Ness Fuchs is the chemist to whom the credit is> 
£"17611 for the discovery oi the melVvoOi ol ^\«ackV»\xv^ flint, which 
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diflsoljed flint is known as water-glass, or soluble silicate. This 
chemist found that by fusing silica with an alkaU (soda or potash), 
.he made a glass which was more or less soluble, according to the 
quantity of alkali employed. Let us here remark one important 
met, the knowledge of which has of late materially aided in the 
success not only of stereochromy, but of all applications of water- 
glass. Silica or flint, we have already said, when fused with an 
alkali, forms a silicate of the alkali used. This silicate may, by 
using a laige proportion of alkali in its manufacture, be made so 
, soluble as to dissolve in water at (212° Fahrenheit) the boiling 
point. But the employment of so large a proportion of alkaU. 
seriously interferes with the subsequent uses of the solution. If, 
on the contrary, the silicate be made with a minimum amount of 
alkali, it nearly represents bottle-glass in its appearance and gene>^ 
nl characteristics, and is only soluble under a high pressure of 
steam ; and thus, according to the pressure available, so may the 
alkalinity be decreased, and consequently the value of the solution, 
increased. We may add further, that the more neutral or 
the less alkaline the silicate, the longer it takes to dissolve ; 
a long^continued digestion, even at a high temperature, * being 
necessary to reduce that silicate which nearest approaches to 
neutrality. 

This sUicate, then, is the base of all operations in stereochromy,. 
which process has been suggested by the firm agglutinizing power 
of the silicate, and the extreme hardness and durability of silica. 
Anj substance mixed with the former, especially if it be of great 
thickness {i,e, heavy specific gravity), will be so concreted that 
scarcely any natural material could vie with it in toughness when 
perfiactly di^. The latter condition is a sine qud non ; for if ex^ 
poeed to the action of water, or even damp, it will return to its 
original gelatinous condition. If, however, the substance con^ 
ereted have any chemical action on the silicate, such, for instance, 
88 by eliminating carbonic acid, the alkali will be changed in its* 
character, becoming a carbonate ; in which case it loses its solvent 
power, and the silica will be set free in an insoluble form to com- 
bine with, or influence more or less the surrounding particles with: 
which it was concreted. Again, if only a thin film or coating of 
a nearly neutral silicate be exposed to the action of the atmo- 
spheric air, free from the eflect of rain or damp, there will be 
found in the atmosphere sufficient carbonic acid to act upon the 
alkali as in the before-mentioned manner, and an insoluble peUi- 
da will be formed. On the contrary, if a highly alkaline silicate - 
be uaed, the alkali overcomes the power of the carbonic acid of 
the atmosphere, and constant efflorescence or deliquescence is the 
resolft. Fuchs, in his process of stereochromy, perseveringly tried 
all available means to perfect bis system, but it has been left to 
Kanlbach, and others since his death, to reap the field his labour»- 
have sown. His first efforts were directed to the use of carbonated- 
pigments and a siliceous menstruum ; but here otxq oi \k<& ^^a^ar^ 
diffioalties aasailed hinu The decomposi^aon oi V\v^ «Xil<c:;^\a \s<) 
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the carbooAte was so rapid tliat, before the bmih oonld make the 
desired touches, the paint had ooag^ted. And it shoidd here 
be observed, that when once this coagulation has taken place, it 
is a certain sign that the chemical action has also been completed ; 
and if the contact between the particles thus formed be once 
destroyed, they are perfectly inert, and will not again cohere (any 
more tluui an effervescence can be restored by the addition of any 
amount of acid when once the alkali is neutralized). Fuchs, how- 
•ever, did adopt this system, for want of a better, adding silicate 
to the coagulated padnt to restore it to the desired thinness and 
fitness for working ; but he of course knew that he was then 
-dependent entirely upon the agglutinizing effect of the sili- 
cate and the carbonic acid of the atmosphere for ite fature in- 
solubility. 

Various substances, such as oil, grease, milk, size, &c., having 
been tried for retarding the quick action of the silicates, were 
found inadmissible on account of their introducing an dement 
subject to oxidation, and thus disintegrating the colour after it 
had been laid on. Then various mediums were tried to convey 
the colour on the ground without the admixture of silicate in the 
process of painting, but to apply it afterwards with a brash as a 
coating. The softest fiteh, however, was found to disturb the 
colour and more or less damage the picture ; the height of some 
of the colours prohibiting the use of a sufficiency of the binding 
medium. All these difficulties, it is asserted, are removed by the 
system at present adopted by Messrs. Kaulbach, of Munich, and 
Mr. Maclise in our own country. The method adopted by these gen- 
tlemen is as follows : — The colours, which are duly prepwed to 
withstand the decolorizing effect of the alkali, are laid on with 
water only ; and when the artist has completed his picture, he 
takes a syringe, invented and constructed especially for this par- 
pose, and throws upon the painting a mist of the silicate of pot- 
ash. This mist somewhat resembles a Scoteh mist, in which ^e 
atmosphere is highly charged with water without anything like a 
liquid drop being apparent. All, then, depends upon this mist 
&lling so gently upon the painting as to saturate it without re- 
moving or interfering with one atom of ite surface. Wlien, how- 
ever, Uie painting has received the first application of the silicate, 
ite colours are so far fixed that subsequent applications may be 
made with less deUcacy; and when completely saturated, the 
colours are so permanently fixed, that those which conteined car- 
bonic acid, such as carbonates, or sulphuric acid, such as the 
sulphates, are irremovable even by scrubbing. Other colours or 
pigmente depend upon the rules before-mentioned for their 
permanency. 

In ordinary painting for external purposes a modification of the 
same system is already in use. The patentees are Messrs. Bartlett 
Brothers and Co., of Camden Town, and their system we believe 
to be the use of a tenacious material, such as pipe-clay, to hold the 
carbonatea on the surface to Vm o^ei«.\A^ u'^xv \»:k.t^ the fixing 
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«ahitioD, which we helieve to be a silicate of pofash, can be 
applied with a brush in the usual manner, which renders the 
whole coating permanent — Repwt in the JBuUder, 

OHBMIBTBT OF WINE. 

An interesting communication, being the first of a series of 
studies on this subject^ one of vital importance to French com- 
merce, has been made to the Academy of Sciences by M. Pasteur, 
«o eminent for his researches on fermentation. It relates to the 
action of oxygen in the process termed *' vinification." He states : 
— I. That the must of tibe grape does not contain any oxygen gas 
in solution, but only carbonic acid and nitrogen ; and that he has 
operated on different species of white and red grapes. One expe- 
riment on must gave him — carbonic acid, 78 '5 ; nitrogen, 21*5 ; 
oxygen, 0. 2. If the must be abandoned, even with a large sur- 
ihoe, it does not oxygenate. He finds in it, in proportion as fer- 
mentation appears, only carbonic acid and nitrogen. Consequently, 
the oxygen of the air combines with must only in proportion with 
its solution in the oxydizable principles naturally contained in the 
juice of the grape. 3. This combination of the oxygen of the air 
with the must is not rapid. We obtain this result by agitating 
the must in the air, analysing the gases dissolved after agitation. 
Five litres of must were agitated in a large bottle containing ten 
litres of air. Fifty cubic centimetres of gas, extracted from the 
must a quarter of an hour after agitation, left thirteen cubic centi- 
metres of gas not absorbable by potash, which contained 20 per 
oent. of oxygen. The combination of the oxygen of the air with 
must modifies its colour, gives it an agreeable odour, and exercises 
« very considerable influence on its fermentation. We have no 
«pace to pursue the subject further, but must refer those interested 
to the Comptes Rendus (vol. Ivii., No. 23). M. Pasteur says, in 
«onclusion, that the £ftcts which he has brought forward will sug- 
gest new ideas on the methods to be pursued, both for the conser- 
vation of wines, the giving them the qualities of age, the action of 
currents of air in cellars, the influence of old and new casks as 
more or less suitable for evaporation, and the eflect of bottling as 
diminishing in a great measure the aeration of the wine. 

An experiment, interesting to wine-drinkers, has been made by 
M. Berthelot, the celebrated professor. It was he who first dis- 
covered that there is a particular oxidizable principle in Bordeaux 
and Burgundy wines to which he attributes their flavour. In 
pursuing his studies he was induced to examine the influence 
which oxygen exercises over wine. The result convinced him 
that this action is most unfavourable, and that it entirely destroys 
the bouquet, which is replaced by a most disagreeable flavour. 
M. Berthelot found it sufficient to pass a current of oxygen into 
tiie choice wines of St. Jean and Thorin to produce this result, 
and demonstrate experimentally that a very small quantity is suf- 
ficient to destroy the bouquet of a quart of Thotm^ viA ^3GAi(* *'dc^ 
wAmoiption of oxygen by wine, accelerated "Vsj \3ckft ^«N^\hspEL <aJl "^afc 
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temperature, is rendered almost inmiedUte by the addUkn of aa 
alkali. 

The obsenrations of this distin^ished chymist prove how necee- 
saiy it is to preserve wine in a perfect state from the action of the 
oxygen contained in the air, since the prolonged contact of 10 
cubic centimetres of oxygen — that is, 50 cubic centimetres of air — 
is sufficient to destroy the bouquet of a quart of wine. It is to 
the slow penetration of oxygen into bottles that M. Berthelot 
attributes the destruction of flavour which every wine experiences 
at last. The reason that the racking o£f of new wine from the vat 
to the cask does not produce a similar result is that new wine^ 
being saturated with carbonic acid, disengages a portion €i it 
when exposed to the air, so that it is in a great measure preserved, 
a very small volume of air disengaging a considerably greator 
volume of carbonic acid. The decomposition of wine in bottles 
half full, and the diminution of the flavour, well known to all con- 
noisseurs, are caused by the action of oxygen. The complete de- 
struction of the flavour of wine by the addition of an alkaline 
mineral water, such as that of Vichy, is explained by the preced- 
ing facts.— X«iter in the Times. 

The proportion of the ethers in wines has been critically ex- 
amined by M. Berthelot, who has reported to the French Academy 
of Sciences the results, showing the proportions of water (varying 
from 95 to 75 deg.)» of alcohol (5 to 25 deg.), and etherified alco- 
hol (8*5 to 32 deg.). The succession of the phenomena of etheri- 
fication in vinous liquors depends on the initial composition of the 
liquors at the moment when fermentation is terminated, and on 
the changes which they may undergo during the course of th«r 
conservation. With regard to the effect of the proportion of add 
and alcohol, M. Berthelot states, without entering into a detailed 
discussion, that whenever alcohol or the acid increases, the pro- 
portion of the ether tends to increase in virtue of the slow reaction 
which is set up ; and whenever the alcohol or acid diminishes the 
quantity of ether also diminishes ; if the reaction be complete, a 
certain quantity of ether will be decomposed. Some ferments 
have the power of doubling the ethers already formed, as M. Ber- 
thelot has shown in the case of the reaction of pancreatine upon 
acetic acid. 



METHTLATED BPIBIT. 

Methtlene is a highly 'volatile and inflammable liquid pro- 
duced from the destructive distillation of wood ; whence Metkfiaki 
Spirit, or wood spirit. It is permitted to be used, duty free, in 
arts and manufactures. Hitherto, no effort to obtain a potable 
spirit from methylated alcohol has succeeded. A patent has been 
granted for a process which professes not only to accomplish this 
object, but to render wood spirit itself potable, and that, too, at a 
cost almost nominal ; and it has afforded matter for earnest dis- 
cussion among some of our leading -^\i«xvcAAK\o^Va> ^Vio, ^.^oadfloi 
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to preserre tbe iDt^;rity of medicinal preparations, have not un- 
reasonably been alarmed by the assertion that wood spirit can be 
«o far defecated as to render it almost indistinguishable from 
vinoQS alcohol, and by the exhibition of specimens of such spirit 
whidi might be used, instead of spirits of wine, for pharmaceutical 
porposes. But after a series of experiments, Mr. Phillips, of the 
Kevenue Laboratoiy, has not been able by the process indicated 
to render either methylated or wood spirit potable, although it 
was submitted to numerous succeRsive distillations, which from 
their eostliness could not be applied profitably on a commercial 



One of the latest Acts passed, Session 1863, was to reduce the 
doty on mm. It recites that by the Act 18th and 19th Victoria, 
-cap. 88, spirit of wine was allowed to be methylated duty free ; 
and that it is expedient to allow foreign and colonial rum to be 
methylated, on payment of reduced duty. Rum may now be 
^'methylated" in the Customs' warehouse ; but the wood naphtha, 
or methylic alcohol, or other article to be mixed with the rum, is 
to be provided by the Inland Bevenue Commissioners ; and the 
mixture is to be denominated ''methylated spirits," and such 
S|»rit0 may be exported. 

Meanwhile, the Inbuid Revenue returns in 1863 showed a de- 
cnaaed consumption of spirit, from the fact of methylated spirit 
taking the place of duty-paid or pure spirit. Of the one article of 
spirit of nitre, very little is sold which is not distilled from *' me- 
thylated finish." Hiis increased quantity of sweet spirit of nitre 
sold is not taken medicinally, but is extensively used in the adul- 
teration of potable spirits. — From Knowledge for the Time, a new 
WfHk, by the Editor of the present volume, 

THB MOLECULE OF WATER. 

Db. Odlino, F.R.S., in a paper read to the Royal Institution, 
r^rred to the great change in opinion which had taken place 
during the last dozen years in relation to this question (of great 
interest to chemists), to the effect that the Molecule of Water, 
whidi had formerly been represented with a single combining pro- 
portion of hydrogen, was now most frequently represented with 
two combining proportions, in conformity with the opinion of 
Davy, Gay-Lussac, and others. He argued that the question 
was entirely one of experiment. If the hydrogen of water was 
experimentally indivisible, then it constituted a single proportion, 
or an atomic proportion. If, on the other hand, it was experi- 
mentally divisible, into two equal parts, it must consist of at least 
two atomic proportions. He showed that in the case of marsh 
gas the hydrogen was replaceable in fourths, at four successive 
stages ; and that in the case of ammonia it was replaceable in 
thirds at three successive stages ; whence chemists were unani- 
mous in representing the molecules of marsh gas and ammonvB. 
with four atoms and with three atoms Tesp^»c\A.^€\^. l^^^^^s^ 
mmtended tbsit the hydrogen of water was TepVaAesXAft m^^^aic^^'^^^ 
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two saooessiye stages ; and that, consequently, itamoleooleoiiffht 
analogically to be represented with two atoms of hydrogen. In- 
deed, the binary repb cement was even more decided than the 
ternary replacement in ammonia and the quaternary replaoement 
in marsh gas. In muriatic (or hydrochloric) acid the replaoement 
of hydrogen took place at one stage only, and, consequently its 
molecule was represented with but one atom of hydrogen. This 
series of formulae is warranted by a very remarkable physical con- 
sideration—namely, that with equal volumes of marsh gas, am- 
monia, steam, and hydrochloric acid, the marsh gas yielded four 
times as much, the ammonia three times as much, and the steam 
twice as much hydrogen as was yielded by the hydrochloric aekL 
Among many other experiments, Dr. Odling exhibited on a laige- 
scale the properties of the spontaneously inflammable gta, known 
as silicated hydrogen, which had been prepared for the occasion by 
Dr. Martins, the discoverer of the process for its manufaetnre. 



QUALITY OF WATEB. 

The quality of water in relation to the arts and to medidne' 
has been very fully considered by M. E. Cbevreul in his " Chemi-^ 
cal Researches on Dyeing," the thirteenth and fourteenth memcirs 
of which have been laid before the French Academy of Scteneei. 
Although the employment of distilled water in dyeing has been 
found to possess many advantages over well-water and river^water, 
such as that of the Seine {e.g., the first with salts of copper giving 
an azure tint, which the other will not), yet it is found tiiat, when 
woollen stuff is passed through steam, the sulphur that is contained 
in the wool will form with the salts of copper the reddest colour 
that would have succeeded to the azure-tinted whiteness of the 
wool. In accordance with the results of many of the researches of 
the present day, M. Chevreul says that his experiments prove the 
grave inconveniences of the "absolute" in our judgments. In 
regard to medicinal waters, he considers that we have been 
indebted to empiricism for our knowledge of the diverse actions <^ 
sulphurous, ferruginous, and alkaline waters in the animal economy. 
He exempUfies the necessity of accurate analyses by pointing out 
the errors which have ensued in the preparation of artificial 
mineral waters. For instance, it has only lately been discovered 
that some mineral waters contain arsenic. How, then, can a 
water be prepared without fully comprehending the efSoct which 
this ingredient has upon the human system, one which almost cer- 
tainly would be lost in the imitation ? To determine the troe 
action of medicinal waters, M. Chevreul requires that we should 
know — 1, The definite matters or chemical species contained in 
the water ; 2, The influence of the climate in which the water is 
taken by the sick persons ; 8, The change in their habits consequfinft 
upon their removal from home ; and 4, The influence of ihmr 
respective idiosyncrasies (tiheir ^Vi^^vcil sjid mental peculiaritieB). 
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FUBIFTOATION OF AIB BY THB YAPOBIZATION OF WATBB. 
Ik a oommimicatioii to the French Academy of Sciences, M.. 
Morin states that during his studies on ventilation his attention 
was especially drawn to the arrangements at the British Houses 
of Parliament made for purifying Sie air by steam before permit- 
ting it to enter, both in winter and summer. He was led, in con-^ 
sequence, to attribute a salubrious effect in the air to the presence- 
of watery yapour dissolved in the air ; possibly due, like the rain 
in storms, to the development of a small quantity of electricity 
(oooformably to the experiments of Saussure and Pouillet), which 
modifies the air and produces active oxygen, so efficient in destroy- 
ing the emanations of decaying bodies and other effluvia. M.. 
Morin accordingly caused experiments to be made at the Conser- 
vatoire des Arts, the results of which he considers to favour his 
(pinion, and he accordingly calls upon the medical profession and 
sanitaxy commissioners to examine the question. 

BAIN-WATEB. 

The Rain-water of Paris has been examined by M. Bobinet, who 
collected 118 specimens during the period from March 1, 1862, 
to September, 1868. On evaporating, the water left a yellowish 
drde and a white centre, tbe latter being due to sulphate of lime, 
existing in the atmosphere of Paris, and the latter to magnesia, 
possibly conveyed from the sea by winds. This rain-water, when 
mized with nitrate of silver, assumed a red colour of various tints, 
and formed a garnet-coloured deposit, containing silver. M. 
Bobinet states that the nature of the substance producing this 
oolorBtion is not known. 



BBOMIKE IN THIS WATBB OF THE DEAD SEA. 

AVALTBXS of this water by Dr. Roux, of Eochefort, have 
been reported to the French Academy of Sciences by M. Pelouze, 
G(ay-Lu8sac, Boussingault, and other chemists, who have examined 
tbe water of this great lake, determined that its composition 
-varies within certain extensive limits — t,g,, its density ranges 
firom 1 '01 to 1*20— an enormous difference. The quantity of solid 
matters it contains (22 or 23 grammes per litre or kilogramme) is 
also remarkable ; but what is still more deserving of attention is 
tbe considerable proportion of bromine it contains (nearly 3 
grammes per litre). If bromine should ever become an industrial 
agents an inexhaustible source will be found in these waters, in 
f&ioh it exists almost entirely combined with chloride of mag- 
nesiiim. We may remind our non-chemical readers that bromine 
(so named from hrwnMSj Greek for a stench), is a poisonous volatile 
liquid dement, discovered in salt water by Balard in 1 826. It has 
not as yet been found in the free state, but is met with in combi- 
nation in salt springs, in the ash of seaweed, in sponges, and in 
many marine animsJs. As bromide of silver, it is found li-d^^i^ Scsv 
Mexico and Chili, and at Huelgoeth, in "BTYVXAii^. '^wrj «cm^ 
^xumtitiea are foxmd in Sllesian zinc ore, and \n.lEAi^^s^''co06.«»J^»» 
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ON DI8IKFE0TANTS. 

Mb. H. B. Ck)ND7 has read to the British Aflsociatioii a paper 
in which he remariLB, that the idea of artificial Dinofoction by 
•chemical means was not opposed to the operationa of nature, linoe 
the action of the air in overcoming the foukiess which la insepar- 
able from the congregating together of men in dwellings is 
explainable only by the laws of chemistry. In studying, conse- 
quently, the best means of seconding nature in her <nforts for 
disposing of the waste products of organic life, we had only to 
copy her admirable processes, in order to arrive at the most 
perfect results. The researches of recent times on the composition 
and economy of the atmosphere pointed clearly to oxygen, aad 
especially to active or ozonic oxygen, as the chief means by which 
natural disinfection is accomplished. There were two clnsws of 
circumstances in which the auxiliary aid of disinfectants it vtty 
frequently required to overcome unwholesome influences — ^vix. 1, 
against the deleterious emanations which generally proceed from 
those labouring under disease, and more particulfu'ly when sndi 
disease is of a contagious nature ; 2, against the taint of 
organic decomposition. In both these cases, the chemical objeefei 
to be kept in view were substantially the same. The infective 
material in either case is supposed to be an oi^ganic compound, 
declining by successive transformations from a highly complex fonn 
towards that state of ultimate repose which belongs to complete 
oxidation. Its dangerous qualities are dependent on its condition 
while passing through those steps of transition during which it 
acted after the manner of a ferment. Disinfectants were of two 
classes : 1, those which, by fixing the organic matter in a form 
unfavourable to oxidation, thus reduce to the utmost its tendoicj 
to undergo chemical change, and which are more properly desig- 
nated antiseptica ; 2, those which more or less rapidly break up the 
organic matter by producing its oxidation and conversion into 
imputrifiable products, and which alone are properly designated 
true didnfectants. The advantages possessed by the preparations 
indicated by the author were thus summed up : — They had no 
smell whatever of their own, gave off no odorous gas during their 
operation, and when diluted for use were devoid of perceptible 
action, except on offensive matter : the^ were thoroughly efficient 
and pennanent in their effects, disinfecting as well as deodorizmg; 
perfectly safe to use, because not poisonous ; not mistakeable fot 
other substances on account of their characteristic colours ; capable 
of being regulated as to quantities required by the depth of ooloiir 
of their solutions ; and applicable in a great number of cases fbr 
which no other disinfecting agents can be employed. — From tkt 
Header, 



A BEMEDT FOB DIFHTHEBIA. 

TiilB affection, which compriaea tVioae known, under the 
names of bad sore- throat, angina, cxow^, wi^ >i>ti^ ^x«w2»a. 
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oonenneuse, has hitherto been considered one of the most difficult 
to cure. 

Dr. Tridean's method consiBts in administering Storax nnder the form of a 
trrtip; but we now find in the Rente Thirapeuti^e a paper by Dr. A. 
De Grand, Boulogne, late French inoe-Ck>n8ul at HaTannah, in which he 
mentUMis Ice as an infallible specific. As this, from its extreme simplicity, 
wonld, if effective, be far superior to any yet tried, we cannot refram from 
quoting the cases mentioned by the author, who published this remedy 
•s ikr back as February, 1860, and consec[uently complains (not without 
TMflOii, if its e£Bcaoy is such an he describes it) of the iuexcusable negligence 
of practitioners in not taking notice of it, and thereby allowing muiy valuable 
Hvea to be lost. The following cases came under his observation after that 
date. In March and April, 1861, the disease in question broke out under an 
«pideoiio form, and chiefly attacked adults, with such virulence that in one 
wsek three young women died in a single house. One of De Grand's patients 
affioted with blephacite was seized with it, and as he could not immediately 
tittend, owing to the severity of the case another physician was called in, who 
ordered emetics and aluminous gargles, which produced no effect. At length 
Dr. De Grand came, and found the tonsils greatly swollen, and a false mem- 
bnme covering them. He immediately administered small pieces of ice, and 
by the following morning the tumefaction of the tonsils had diminished by 
lul( and the fatee membrane had nearly disappeared. That very evening the 
mojBma was enabled to take food. A few days Berber brother was seized with 
lore throat, presenting the same preliminary symptoms as those of his sister : 
but he, profiting by this example, without waiting for the doctor, at once 
took ice, and was nd of his sore throat in a few hours. Some days later 
Dr. De Grand was summoned to a young lady who had been labouring under 
the disease for the last forty>eight hours ; all remedies had failed, and the 
parents, relations, and friends of the family were plunged in the deepest 
sorroir. When Dr. De Grand ordered ice a general cry of astonishment was 
uttered by all present. Ice for a sore throat ! Impossible ! it was sheer 
nnuda^ I Dr. De Grand maintained his ground, and after much expostu- 
lation, during which much time was lost, he obtained his end. Before twenty- 
four hours were over the patient was in full convalescence. Being at Vera 
Cruz on a mission, he was requested to see a young man who was attacked 
with malignant sore throat, and had been treated without effect by cauteriza- 
iioQS with hydrochloric acid and astringent gargles. Here again he had to 
battle with the prejudices of the family^ but was at length allowed to adnu- 
nister ioe. The young man recovered in the course of the following day. 
Dt, De Grand, it is confidently stated^has now been usin^ this remedy for tne 
last twelve years without having met with a single failure. Cold gargles 
have been employed with success by Dr. Blanc, of Btrasburg : why not ice? 
•^ChUiffnani't Meuenger, 



PURE PEPSINB. 

Pepsine may be precipitated from its Rolutions by agitation 
with oholesterine, with phosphate of lime, or even with animal 
chftrcoal. Dissolved in water containing phosphoric acid, it may 
be precipitated when we neutralize by lime water ; it is then con- 
tained in the precipitate of phosphate of lime, without always 
being found in a state of combination. On these facts M. Brucke 
baa rounded a new process of procuring this important substance 
in a state of purity hitherto unknown, which has enabled him to 
correct a number of assertions respecting it to be found in treatises. 
The details of his process for obtaining it from the mucous mem- 
brane of the stomach of a pig will be foimd m \>\i^ JvurrtvoX. ^ 
Pharmacia, where it ia said that out iio\aoia Tes^^e^:^as^ ^w^f^^^ 

O 
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ought to be changed, and that its analysis is yet to be madie.- 
lUusttxUed L<md(m News, 



QUININE. 

Indian Quinine has at length been produced, through the able 
exertions of Mr. Clements Markham, now of the India Office, as 
detailed in his interesting travels in Pern and India, ^[wcimeni^ 
of bark grown in India of only two years' growth have been 
analysed, and found to contain very white crystals of sulphate of 
quinine and other febrifuge alkaloids in as large a proportion as the 
barks from South America. This fact is of immense social impor- 
tance to Europe, as the scarcity of quinine is daily becoming 
more severely felt. It will also undoubtedly give an impulse to- 
the planting of the cinchona trees in India, and thereby iesod 
greaUy to promote the prosperity of that part of the Britiib 
empire. 

BILE. 

The presence of cholesterine (the &tty matter of bile) has been 
determined in various vegetables by M. Beneke. He states tha^ 
after suspending the hard yolk of egg, cerebral substances, veat 
jelly, and other substances of an animal origin, for thirty-siz bomi- 
in alcohol, at a temperature of from 30 to 40 degrees cent, by 
after-treatment M. Yirchow obtains a substance which he bai 
named ** myeline." M. Beneke shows that this substance always 
contains cholesterine, and proceeds to show that it is to be found in 
several vegetables, especially peas, in several species of grain, and 
even in olive oil. M. Beneke is continuing his researches on this 
interesting subject.— /o«maZ de Pkarmacie. 



PHOTOGENIO gas. 

Some decisive experiments have been made at 95, Bishops- 
gate-street, with Mr. Mongruers patent cold vapour regenerator, 
an invention for the production of a brilliant and economic hgfat 
from ordinary gas or atmospheric air. The Photogenic Light was 
invented by M. Mongruel in the beginning of 1862, and it if 
stated to be already adopted in several of the large towns of 
France, and in many of the largest caf^ and establishments of 
Paris. It was, moreover, reported on by a Commission appointed 
for the purpose by the Soci^t^ des Sciences Industrielles, Arts et 
Belles Lettres of Paris in October, 1868, and the results of their 
inquiry are thus stated : — 1. That there is a guaranteed reductioD 
of 50 per cent, at least in the consumption of gas to give an eqoal 
light. 2. Or, with an equal consumption, there is a luminooi 
intensity double or treble that of the primitive light. 3. White* 
ness, regularity, and tranquillity of the flame, which, softer to the 
sight, fatigues less in reading or working. 4. Purification of the 
^»s ^m its pitchy or nap^tVisiUTie o^tomai from its ammoniacal 
T&pourOy and the sulphurous aA\da\tc»m^'m>iXi\\.^TCk>i^^W&i9Kt« 
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5. Oonseqnentiiy, preservation of paintings, yamish, gilding, and 
delicate colours, which, in establishments lighted by gas are so 
promptly attacked by these mordant agents. 6. Complete ab- 
sence of odour and smoke. 7. Lastly, real advantages for the 
consumer, to whom the inventor guarantees, all expenses paid, 25 
per cent, of positive economy on his habitual expenses for gas- 
ughting. The first experiment was made upon the ordinary gas in 
use in that part of the city. This gas, when passed through the 
generator containing the liquid used by M. Mongruel, acquired a 
vastly increased illuminating power, while the flame of the jets 
was purer, softer, and steadier. But though the light was more 
intense the expenditure of gas was less, for, tested by a gas-meter 
and chronometer, the consumption given was iu the proportion of 6 
to 10, which is equivalent to a saving of 40 per cent. The next 
And the most interesting experiment was made upon atmospheric 
air, which, when passed through ti;e apparatus and liquid, burned 
with a beautiful clear and steady light. Soma idea of the bril- 
liancy of this light may be obtained when it is stated that as mea- 
sured by a photometer one jet of the ignited air gave more illumi- 
nating power than four jets of ordinary gas of equal size. As far, 
therefore, as the experiments were concerned, nothing could be 
more complete and satisfactory. What was wanted, and M. Mon- 
grael appears to have succeeded in inventing, is an apparatus which 
^nll produce a constant vapour, alwavs equally rich in carbon, so 
ilukt the light is at all times the same. In all other apparatus used 
for the purpose, the generation of the vapours being effected in 
the mass of the liquid contained therein, the most volatile parts of 
the liquid naturally first escape, thus impovenshing the remainder, 
which daily gives less and less light, until the light disappears 
idtogether, while a considerable quantity of the liquid is still left 
in the apparatus. In M. MongrueFs generator, on the contrary, 
the mass of the liquid is enclosed hermetically in an upper cham- 
ber, whence it descends by a small tube, to form a thin sheet on 
the bottom of the lower chamber, wherein its vaporization is effected, 
and is supplied drop by drop, only as what has preceded it is con- 
sumed. — Abridged from the Mechanics' Magazine. 

BBSBAROHES OS OZONS. 

Thi new fistcts elicited respecting Ozone, during the past year, 
hare been numerous and important. 

M. Bamon de Luna announces in the Ann,ale8 de Chimie the 
following easy method of preparing Ozone. He asserts that, 
whenever chemical reaction takes place in atmospheric air, the 
oxygen is ozonized, and that, moreover, paper rendered blue by 
oaoneis completely decolorized in an atmosphere of hydrogen. 
To prepare ozone it is only necessary to fill a bottle with ordinary 
oop^gen, and to pour in some concentrated solution of caustic pot- 
ash, and then a little strong sulphuric acid : the -^^^x \& \?£rck«^ 
Une in a moment, and the odour of ozone wi\\\^ -^cscqavi^. '^- 
de Imna frnggeeta that the paper is bleached Nv\i^iD.^\«A^^*^'^^'^^'^^ 
02 
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en by the formation of hydriodic acid, which is again decomposed 
by the ozone when the paper is returned to the ozonized air. The 
influence of ozonized air upon animals is stated by Dr. Ireland, in 
the Edinburgh Medical Journal^ to be as follows : — ^I. Ozonized 
air accelerates the respiration, and, we may infer, the oironlation. 
II. It excites the nervous system. III. It promotes the oosga- 
lability of the blood, probably by increasing its fibrins. In the 
blood, however, ozone loses its peculiar properties, probably ento*- 
ing into combination with some of its constituents. lY. Animals 
may be subjected to the influence of ozone for some hours without 
injury, but in the end it is likely to destroy life. 

The action of Ozone on organic substances has been examined 
by M. Gorup-Besanez. From an analysis of his paper (in Wdh- 
lei^a Annalen der Chemie), given in the Chemical News, we select 
a few points which support the conclusion of the author on the 
analogy which seems to exist between the reactions of ozone and 
the combustion in the animal organism. He found that a wateiy 
solution of pure uric acid, with the addition of a few drops of 
potash, absorbed ozone, with a continuous disengagement of 
ammonia. Urea also quickly absorbed ozone, disengag^g ammonia 
in the presence of potash. Grape sugar was not attacked by 
ozone ; but, in the presence of soda, potash, or carbonate of soda, 
it was entirely transformed into carbonic and formic acids. Cane 
sugar oxydized much more slowly, forming the same products. 
The fatty volatile acids which resisted the action of ozone were 
burnt slowly and contiiltiously in the presence of alkalies ; and 
solid fatty acids, such as stearic and palmetic acids, were attacked 
very slowly, even when accompanied by an excess of alkali. Car- 
bonic acid was immediately formed, but no fatty acid, containiDg 
a less number of carbon equivalents. Ox-bile, purified chemically, 
absorbed large quantities of ozone ; and, at whatever stage of the 
reaction the liquid was examined, there was only found in it car- 
bonic and sulphuric acids besides the undecomposed acids. Gek- 
tine, by the action of ozone, was wholly transformed into a body with 
altogether different properties, not being in the form of a jelly. 

M. Poey, of the Havannah, has communicated to the French 
Academy of Sciences an account of his experiments showing the 
production of Ozone in the vegetable kingdom. On the Ist of 
April last, at three o'clock p.m., he placed under a cylinder of 
glass, eighty centimetres high and twenty-two centimetres broad, 
an aromatic shrub (Psidium aromaticunif govavier) and some 
stalks of other plants which abundantly produce essential oils. 
The lower extremity of the cylinder was solidly fixed in the earth 
and covered with wet mould. The upper end of the cylinder wm 
closed with a sheet of white paper, securely glued. After having 
previously placed within the cylinder several bands of ozoscopic 
paper, the whole was hermetically closed, so that not the smallest 
quautity of air could penetrate into the interior. For the first 
twenty-four hours, the cyWndex \iBLV\n^\>ten. e^^Q^^d. towards the 
north in a very strong Ugbt, butBYi«\leit^^lto«i\Jaft^O»xT»j^\js^ 
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the souib, all the paper reagents remained entirely white ; only on 
the internal surface of the cylinder wateiy vapour was deposited. 
In the next twenty-four hours M. Poey strongly wetted the soil, 
90 as to cause great evaporation, and exposed the cylinder to the 
direct solar rays ; but no action appeared. On April 4 he took off 
the paper cover, when a strong aromatic effluvium was disengaged. 
Then^ without in any way altering the position of the cylinder, 
the plants were left uncovered, and in about an hour (at one 
o'clock p.m.) the ozonoscopic paper had taken a slight coloration ; 
ftt sunset it was already blackening, and at half-past seven it had 
acquired a most intense colour. Other experiments confirmed the 
&ctB. Dried leaves and branches produced much less ozone than 
green ones, and the quantity varied with different plants, accord- 
ing to their nature, in proportion as they exhaled more or less 
essential oil, &c. These experiments seem to prove that neither 
the action of light, humidity, nor of the small quantity of air con- 
tained in the cylinder sufficed to colour the paper reagent, which 
only became sensitive when exposed to large masses of the circum- 
ambient air. — Illustrated London News, 

Mr. W. C. Burder gives the following hints : — 1. There are cer- 
tain conditions of atmosphere when the test-papers lose some of 
thdr colour before the regular hours of observing. Occasional 
sapemumerary observations should therefore be mswle as a check. 
2. There are some occasions when the amount of ozone much ex- 
ceeds "10" (the maximum amount of colour), in the interval be- 
tween the hours of observation, unless these are very frequent. 
The obvious remedy is to renew the test-papers and multiply the 
number of observations on such occasions, particular care being 
taken to avoid errors from this source when the mean amount is 
deduced. 3. In all the scales I have seen which are sold with the 
boxes of Schonbein's papers, the tints are very badly graduated. 
Ent ''C for instance, instead of being half of ** 10," is often not 
one-third of it. It is feared that this error will seriously interfere 
with comparisons of the amount of ozone at various stations 
hitherto ; and it is of the utmost importance that this should be 
altered for the sake of the future. 

Mr. Burder, writing in September last, says that " the wind 
which has recently come over the sea invariably or almost inva- 
riably brings with it a large amount of ozone, while a land breeze 
usually yields but a small amount. A strong W.S. W. wind here 
[at Ctiftonl is always charged with a large quantity of ozone, while 
other winds are generally but slightly charged with it, and such as 
have passed directly over the city of Bristol are altogether free 
from it. A recent visit to Sidmonth, on the south coast, has quite 
confirmed my previous notions in regard to sea breezes and ozone, 
and I may mention that a correspondent in New Zealand, to whom 
I sent some test papers, assures me that he has obtained similar 
results in that island. Facts such as these, now satisfactorily 
proved, may help us in our endeavoura to «aQet^Aa.Ti >iN\^ Nxv^S^ vn. 
relierenoe to ihia rather mysterious ageiiVi, N?\i\0[i, Vti «A.^^^sslv^ft^^^ 
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intereBting nature in a meteorological point of view, is generally 
conBidered aa of importance in regard to health." 

M. Soret's Besearches on Ozone (second series), laid before the 
French Academy of Sciences, include certain new experiments 
endeavouring to find out the reason of the extraordinary fisust re- 
marked by Andrews and Tait, of Belfast, that electrified or on>- 
niced oxygen increases in volume when brought to the state of 
ordinary oxygen, showing that the density of ozone is much 
greater than Uiat of oxygen. M. Soret has fully confirmed the 
statements of the above-mentioned chemists. He has seen the 
oxygen notably increase in volume when deozonized by beat ; and 
he affirms, moreover, that this increase is proportional to the 
quantity of ozonized oxygen absorbed by the iodate of potassium 
brought in contact with it. He is also convinced that ozone is 
only an allotropic condition of oxygen. 



fiPECTBUM OF HTDBOGEN. 

M. Leolanche has communicated to the Chemical Society of 
Paris a memoir on the Spectrum of Hydrogen. He remarks upon 
the coincidence of three bands — red, green, and blue — ^with ihe 
three lines, 0, F, and a secondary one near G, of the solar spec- 
trum, and he considers that these lines are due to hydrogen and 
not to metals. This is remarkable, as the line, if we remember 
rightly, is strongly persistent in many stellar spectra. — From the 
Reader, ' 

ODOUR OF PRBCIOUS BTONE& 

FOURNET discovered that many precious stones owed their 
colours to carburets of hydrogen. In 1855 J. Schneider, by 
analysis, confirmed this discovery. In a note recently inserted in 
Poggendorffs Annalen^ Schneider calls the attention of mineralo- 
gists to the empyreumatic odour which certain forms of quartz 
and granite give forth when rubbed. He thereby perceives the 
indication of the presence of organic matter or a carburet of 
hydrogen. — Cosmos. 



ATMOLTSIS, A NEW METHOD OF ANALYSIS OF OASES. 

Mb. T. Graham (the Master of the Mint) has forwarded to the 
Imperial Academy of Sciences at Paris a memoir on the motion 
of Gases in their passage under pressure through fixed porous 
plates, and the partial separation of mixed Gases which may be 
obtained by such means. In his important researches on diffusion, 
published in 1834, he made use of a "dififusiometer," formed of a 
cylindrical tube of glass a little less than an inch in circumference, 
and about ten inches in length, one of the ends of it being stopped 
with a plate of plaster-of- Paris about one-third of an inch in thick- 
ness, whereby it was converted into a species of test for gases. 
Mr. Graham now employs plates or the porous graphite or plum- 
bago, artificially prepared % tVie \aA.e "i\T .TBrtocktidssuL. When the 
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tabe is being filled with hydrogen the porosity of the graphite is 
ohecked by means of a thin plate of gutta-percha. T^en this is 
removed the gaseous diffusion immediately begins through the 
pores of the graphite, and in forty or sixty minutes the whole of 
.the hydrogen has escaped through the diffusiometer, and is re- 
placed by a volume of atmospheric air much less considerable 
<about one-fourth), conformably to the law of the diffusion of gases. 
During this time the mercury in the tube rises several inches, 
giving a most striking proof of the intensity of the force by which 
the reciprocal penetration of the gases is effected. Our space will 
permit us to give only some of the new results obtfuned by Mr. 
Oraham. He shows that the rapidity of the passage of gases into 
« vacuum depends on their specific weight. A gas falls into a 
vacuum with the velocity acquired by a heavy body when falling 
from an atmosphere composed of the gas in question, supposed to 
be everywhere of a uniform density. The height of this uniform 
Atmosphere will be in an inverse ratio to the density of the gas. 
An atmosphere of hydrogen, for example, would be sixteen times 
higher than one of oxygen. If the swiftness of the effusion of 
•oxygen be represented by 1, that of hydrogen will be expressed by 
4 (the root of 16). This law has been submitted to experimental 
▼erifioation, and is quite analogous to that which regulates mole- 
cular difiusion. But the phenomena are essentially different. 
The swiftness of the effusion of a gas is many thousand times 
greater than that of diffusion. The swiftness of the effusion of 
air is as rapid as that of sound. The partial separation of a mix- 
ture of gases and vapours of different degrees of diffusibility, 
■effected by permitting them to diffuse themselves through a plate 
of graphite into a vacuum, is thus a new method of analysis, 
which Mr. Graham proposes to name ^'atmolysis," and ^hich 
possesses a practical character susceptible of very extensive appli- 
<:ation8. The separation is much more considerable when the 
pressure is greater and attains its maximum, in permitting the 
gases to diffuse themselves in a perfect vacuum. A great many 
^experiments have been made in relatiou to this, the most interest- 
ing being the concentration of oxygen in atmospheric air by means 
of an "atmolyzing tube.'' The molecular or diffusive mobility 
-exercises a certain influence on the heating of gases by contact with 
heated liquid or solid surfaces. The more rapid the molecular 
movement of a gas is, the more frequent will be the contact of 
the molecules and the quicker will be the communication of the 
lieat. To this is probably due the greater cooling power of hydrogen 
AS compared with that of oxygen, or air, as was observed by Dalton, 
who also attributes this property of hydrogen to its mobility. 



OXTDIZATION. 

A POWBBFDL Oxidizing mixture has beeii i&aj\<ei Yass^w Vj -^ 
Dutch ohemJBt, M. JBottger. It la ioime^ Vj ^ tdlvxX.\w^ ^"5. \iK^^^ 
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parts of oil of vitriol and two parts of permanganate of potash. 
Ether, alcohol, essential oils, and other inflammable bodies are 
fired by mere contact ; and sulphur is oxydized to sulphuric acid 
with a rustling noise. If a small portion be placed in a flask, the 
air in it is instantly ozonized. 



ATMOSPHERTO OXYGEN. 

The agency of Atmospheric Oxygen in the destruction of dead 
animal and vegetable matters has been closely examined by M. 
Pasteur, who has laid before the French Academy of Sciences the 
results of his experiments. These essentially consisted in aban- 
doning certain very alterable organic substances, such as 
urine, milk, damp wood shavings, and albuminous matters for a 
longer or shorter period of time to the contact of air deprived of 
the germs of the lowest organisms. Those substances not only did 
not putrify or ferment, as M. Pasteur had already shown, but 
they underwent a very insignificant oxidation. After several 
years of exposure to a temperature between 77 deg. and 84 de^ 
Fahr., the oxygen in the vases was not entirely consumed, and in 
some cases only a very small quantity had disappeared. M. Pas- 
teur then repeated the same experiments with the same condition^ 
but under the influence of the development of the germs of the 
smallest infusorial animalcules, and in the course of several days 
all the oxygen had disappeared, having been replaced by carbonic 
acid. These little beings, he therefore concludes, are the prin- 
cipal agents in the slow combustion of animal and vegetable organic 
matters. The energy of their action is sometimes very extra- 
ordinary, as in the case of the combustion of alcohol by the myco- 
dermes, made known by M. Pasteur about a year ago. These 
experiments, he considers, give the final blow to the doctrine 
of spontaneous generation and to the modem theory of Ut' 
mentation. 

M. Donn^ has reported to the French Academy of Sciences a 
series of experiments on eggs, some being exposed to the action 
of the atmosphere, others protected from it. In the uncovered 
eggs, at the end of eight days, a powerful microscope revealed the 
growth of numerous filaments of penicillium, accompanied, when 
the weather was warm, by a kind of compound fructification of 
yellow bodies, accompanied by other changes. The protected 
eggs remained perfectly unaltered for weeks, but when once the 
eggs were brought into free contact with the air decompositioD 
proceeded with great rapidity, with its usual accompaniment of 
infusorial and microscopic beings. M. Donn^ gives many detail! 
which prove the absolute necessity of the intervention of ihegerm 
present in the atmosphere in order to give birth to these minute 
beings. — Illustrated London News. 
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CABBONIO ACID IN PLANTS. 

That the Leaves of Plants exhale Carbonic Acid during the night 
is well known. M. Corenwinder has reported to the French 
Academy of Sciences the results of experiments made by him, 
showing that this exhalation varies in quantity according to the 
temperature, and ceases, or very'nearly so, when the thermometer 
stands at zero. In artificial darkness during the day the leaves 
exhale more carbonic acid than in the night, because the tempo- 
latare is more elevated. The young leaves do not possess this pro- 
perty, but acquire it as they grow in size. The full-grown leaves 
never exhale carbonic acid in the daytime in the open air where 
they receive the lights from all parts, but they do so abundantly 
when they are removed into an apartment and not exposed to the 
rays of the sun. One day M. Corenwinder applied his collecting 
apparatus to a nettle which he had planted in a flower-pot. The 
weather was cloudy, and the temperature varying from 15 to 19 
deg. cent. From morning till midday not the slightest disen- 
gagement of carbonic acid was observed ; but when the plant was 
removed into the laboratory (an apartment lit by side windows 
which were opened) the leaves began to exhale carbonic acid in a 
very short time, and in the evening a considerable quantity of car- 
bonate of barytes had been formed in the baryte water employed 
as a test. M. Corenwinder found that the leaves coloured red, 
brown, purple, &c., possess the same property as the green leaves. 

CARBONIC ACID IN THE AIB. 

M. Mens has forwarded to the French Academy of Sciences 
the results of his observations on this topic in a series of tables, 
from which he derives the following conclusions : — 1. During the 
whole year carbonic acid does not exist in the atmosphere in the 
same quantity. 2. During December and January, the gas in 
the air is nearly in an equal quantity ; the amount increases in 
February, March, April, and May, but diminishes from June to 
August ; an increase takes place from September to November, 
and in October it attains its maximum for the year. 3. There is 
more carbonic acid in the air during the night than in the day. 
4. There appears to be a slight oscillation in the amount during 
the day, a small increase being observed towards midday. 5. The 
amount of carbonic acid' in the air is generally found to be greater 
after the fall of rain than previous to it. 



ABSOBPnON OF OASES BT CHABCOAL. 

This is the subject of a paper by Dr. B. Angus Smith (so 
eminent for his method of testing the purity of the atmosphere) 
in the Proceedings of the Royal Society, His observations show 
that — 1. Charcoal absorbs oxygen so as to separate it from com- 
mon air, or from its mixtures of hydrogen and nitrogen, at com- 
mon temperatures ; and, 2, that charcoal coi\tvci\iQ% \2gi^ vWsr^^^'cv 
for at le&st a month, although the chiei dioiOMTiX. \& ^v^or^c^^^^ "d 
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few hours, sometimes in a few seconds, according to tbe quality 
of the charcoal. 3. It does not absorb hydrogen, nitrogen, or 
carbonic acid for the same period. 4. Although the amount ab- 
sorbed is somewhat in the relation of the condensibility of the 
gases by pressure, this is not the only quality regulating the ab- 
sorption of oxygen at least. 5. When it is sought to remove the 
oxygen from charcoal by warmth, carbonic acid is formed, even at 
the temperature of boiling water, and slowly even at lower tem- 
peratures. 6. Charcoals differ extremely in absorbing power and 
in the capacity of uniting with oxygen, animal charcoal possessing 
the latter property in a greater degree than wood charooaL 7. 
Nitrogen and hydrogen, when absorbed by charcoal, diffuse into 
the atmosphere of another gas with such force as to depress the 
mercury three quarters of an inch. 81 Water expels mercury from 
the pores of charcoal by an instantaneous action. 9. The action 
of porous bodies is not indiscriminate, but elective. 



PHENOMENA OP PUTREPACTION. 

M. Pasteub, imprimis f says : — " Whenever animal or vegetable 
matters change spontaneously and develop fetid gases, it is called 
Putrefaction. This definition has two opposing defects : it is too 
general, since it brings together phenomena essentially distinct ; 
it is too restricted, since it separates others which have the asme 
nature and origin." M. Pasteur has been led to investigate these 
phenomena in connexion with his researches on fermentation, 
especially in relation to the putrid diseaftes so painful to humanity. 
The most general consequence of his experience is very simple — 
that putrefaction is determined by organized ferments — the ani- 
malcules of the genus Yibrionia, which, as has been before shown, 
can exist without free oxygen gas. We have no space for the 
details of the interesting experiments, which have led M. Pasteur 
to say that ''the putrescible liquid becomes the seat of two kindB 
of very distinct chemical action which have correlation with the 
physiological functions of the two kinds of beings which are 
nourished by them. The vibriones, on the one hand, which live 
without the co-operation of the oxygen of the air, determine in 
the interior of the liquid acts of fermentation ; that is to say, 
they transform nitrogenous matters in to^ products more simple, 
yet still complex. The basteria, on the other hand, consume 
these latter products, bringing them back to the state of the most 
simple binary compounds — water, ammonia, and carbonic acid. 
When the body of an animal is abandoned after death, whether 
in contact with the air or sheltered from it, all the surface is 
covered with dust — that is to say, with the germs of inferior 
organisms. Its intestinal canal, where fecal matters are formed, 
is filled, not only with germs, but with fully developed vibriones, 
^s was seen by Lewenbroeck. These vibriones are much more 
advanced th&n the germs on the surface of the body. They are 
In tbe state of individual aduVtA d.«^i\^edL ol wa, VToxoncMdin 
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liquids, toad possessing the means of moltiplioation and ftinction. 
They begin the work of putrefaction in bodies which have not 
been preserved by life and the nutiition of the parts. M. Pasteur 
does not consider gangrene to be putrefaction, but rather an 
organ, or part of an organ, preserved from putrefaction, in spite 
of death, by the liquids and solids reacting chemically and phy- 
sically, independent of nutrition. He compares gangrene to the 
ripening of fruit after it has been taken from the tree which bore 
it. — Ukutraied London News, 



FBBMENTATION. 

A NEW example of Fermentation, due to the presence of infu- 
sorial animalcules which are able to live without free oxygen and 
without any contact with the air, has been laid before the French 
Academy of Sciences by M. Pasteur. We have not space sufl&- 
oient for the details of the experiments narrated in the Comptes 
Rendus, but give merely the general conclusions. **It is per- 
mitted to us to comprehend vn^ what facility may be produced 
a spontaneous fermentation of tartrate of lime, when special care 
is not taken to exclude the germs disseminated in the atmosphere 
or in the dust deposited by the air on all objects ; and we can 
also comprehend the fermentation of tartrate of lime in liquid 
freely exposed to the contact of air, provided that the thickness 
of the liquid layer be safBcient ; but it is now affirmed that at the 
florfikce are multiplied the infusorial animalcules which consume 
the oxygen gas, and give off carbonic acid ; while in the deposit 
and in the midst of the liquor are developed animals which do 
not require the oxygen for their existence, and which are pre- 
served by the former animals from its injurious contact. There 
18 no necessity for artificial methods for excluding the oxygen 
from the liquids. Its abstraction is effected before fermentation 
begins." M. Pasteur promises to devote further consideration to 
the products of the fermentation of the tartrate and lactate of 
lime ; the chemical composition of the infusoria ; and a kind of 
fibrin which accompanies them ; as well as colouring matters. 



WHO DISOOVEBED FHOTOaBAFHT? 

At the meeting of the London Photographic Society, on Nov. 3, 
1863, Mr. Smith, Curator of the Museum of Patents, at South 
Kensington, detailed the discovery of certain sun-pictures taken 
at the close of the last century, the existence of which up to the 
present time affords sufficient evidence of their durability. 

It appears that in clearing out the old house of Matthew 
Boulton, at Soho, near Birmingham, half a century after his 
death, in 1809, whilst removing a vast collection of documents, 
there were found a number of crumpled and folded sheets of paper, 
witii pictures on them of a most puzzling kind. They were 
found to consist of copies, on large sheets ot '^ex^ qo^t^^ ^q^^ssra!^ 
paper, of certain weU-kaown designs by Aii^Q^c>& ISj^^aSxcAioxx ^ 
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the porom water-nuu^ed paper being thickly ooftted with some 
varnish-like aubetanoe, on the sorfiMO of which the ptctnre had 
been produced. 

These sheets, as well as others subsequently disoovared, 
presented the same characters — a glossy surfisoe, with minute 
yarnish-like cracks ; the drawing of the figures most elaborately 
finished, the lights and shades so fully rendered, as to give much 
of the effect of a mezzotint ; and an invariable reversal of the posi- 
tion of the figures. These paper- pictures were sent to Landon, 
and submitted to the best authorities on the subjects of drawing 
and painting, when they were pronounced to have been produoed 
by some process entirely different from any previously seen, and 
certainly not to have befen done by hand. This led to immediatfr 
search being made for any more of the pictures that might exist ; 
also to inquiries among the oldest inhabitants, for any one 
who had lived at Soho in the time of Boulton, and could sup^ 
information respecting them. 

In a broker's shop were found several more of the pictures, 
which had been brought from the house at Soho as waste paper. 
One of these represented a large figure-picture by West^ and was 
on two sheets of paper, each about 2 ft. by 18 in., intricately cot 
at the joining- place, so that the line of union might fidl at the 
edge of a shadow, and not be perceived when the two halves wece 
put together to form the complete picture. Further research at 
Soho also led to the discovery of a couple of silvered metal plates, 
each about the size of a sheet of note-paper, precisely resembling 
in appearance those used by Daguerre in the early days of photo- 
graphy. On each of these plates was a faint image of the house 
at Soho, so unmistakeably taken from nature, and so evidently 
produced by the aid of light, that all experts of any authority 
at once pronounced them to be photographed pictures taken 
directly by means of a camera. Attached to these plates was a 
memorandum stating that they were sun-pictures representing 
the house prior to certain alterations made in 1791. Following 
out their search as to the means by wliich these pictures were 
produced, the investigators learnt that there had once been found 
a camera in Boulton 's library, answering in description to the kind 
of instrument required for plates of thu size. Unfortunately, this 
had been given away, and great was the hunt to find some traois 
of its subsequent career. But the discoveiy of the recipient of 
the treasure did not much help matters, as he had subsequently 
lost it during a removal. So ^e search is still going on. Not 
very long ago, there was living an old man who had for many 
years been employed at Soho, and who related how the wise men 
used to come there at each ^11 moon,* and used to sit very late 

* This was the famous body called tbe Lunar Society, which incdnded 
among its members the ohiet scientific men of the daj, who held their 
meetings on the night of every full moon. It is reasonable to ooi^ectnre tint 
many matters, scientific and otherwise, were discussed at the meetinn of 
Buch eminent men, other tlian axe Bet dowii ia the meagre records m the 
tranaActiona of the Lunar Society. 
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«t night; and that he remembered Mr. Boulton and some of them 
once took a picture of the houses and had to go into a dark place 
daring the process. 

So fiur the evidence as to the metal plates, which, if sub- 
etan^ted, will go far to prove that the discoveries of Niepc^ and 
Dagaerre were anticipated by Boulton. It may possibly prove 
more; for the resemblance between these plates and the early 
{ffoduotions of Daguerre is really marvellous if only accidental, 
and if no link be found to connect the two processes. But the 
farther evidence already obtained as to the pictures on paper dis- 
eovered at Soho, presents quite a tangle of curious circumstances. 
From invoices and other office- papers, all bearing date about the 
end of last century, it is evident that these pictures, however 
produced, were actually sold at Soho in large quantities, and at 
lom prices. The demand for them was great, and considerable 
palm appear to have been taken to prevent the method of their 
production becoming generally known. So there must exist a 
large number of them at the present time, scattered through 
various collections and portfolios. The glazy surface, the porous, 
rough, water-marked, foolscap paper, bearing Wfaatman^s im- 
press and the reversed figures, will distinguish them ; for their 
appearance on cursory examination very much resembles that of 
the common coloured mezzotints which our grandsires so much 
affected. 

It appears that Sir William Beechey painted Boulton's por- 
trait about 1794, the picture being subsequently exhibited at the 
Boyal Academy. He was horrified on being shown a number of 
paper pictures, similar to those recently discovered ; and he got 
tip a petition signed by a number of artists, and presented either 
to or through the Lunar Society, entreating that the manufacture 
of these pictures might be stayed, as it would inevitably ruin the 
picture trade. A sort of foreman of Boulton's, named Edginton, 
appears to have superintended the production of these pictures, if 
he did not actually discover the process by which the transfer to 
paper was done. Several of his letters are extant referring to the 
subsequent colouring which some of the pictures underwent ; none 
4^ them, however, ayfford any clue to the original method of their 
production. But a little later, and after the alarm was taken by 
the artists, we find a talk of granting Edginton a Government 
pension. This fell through because of a curious autograph letter 
of Matthew Boulton's which has been fortunately found. In this 
letter, officially addressed to the minister, he claims for himself 
the discovery of the process on account of which Edginton^s 
annuity had been contemplated ; he intimates his knowledge that 
the grant was only intended to ensure the discontinuance of the 
process, suggests that he could arrange this in a much more cer- 
tain way, and concludes his letter with a strong hint that he is 
open to be dealt with. Whatever ensued as the result of this 
letter, it seems veiy clear that the production ol ^^<d '^\<cX»'Qx^i&^-d& 
ibenoeforward discontinued. 
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Here the evidence comes to an end so far as regards theile omnoos 
paper pictures, and the silvered plates which the highest autho- 
rities refer to about the year 1791. In this same year, Thomas 
Wedgwood, son of the famous potter, was certainly at work on 
photography, as is shown by his bills and orders for apparatm and 
chemicals. At the meeting of the Photographic Sodety there was 
exhibited, side by side with the above-mentioned plates, a photo- 
graph of a neatly -laid breakfast table, taken upon paper by Wedg- 
wood, and the information about it tended to the conclusion th^ 
it also was done in the year 1791. Thus far we have written the 
history of this curious discovery in accordance with the evidcDce 
laid before the Photographic Society ; but still there are many 
links wanting before it can be taken as proved that the pictures 
found at Soho were produced by photography. If it shldl be 
shown that they were so produced, then it will also be established 
that at that time photographic feats were done which we cihnot 
now-a-days accomplish. For it has been proved by ohemieal 
analysis that these pictures do not contain a trace of silver, and 
must therefore, if o^ photographic origin, have been produced by 
some process that has been lost to us. That an art promishig 
such great results should have been suffered to die out, is in itsen 
curious in these days of diffusion of knowledge ; but still more re- 
markable is the double coincidence existing between the inde- 
pendently produced metal and paper photographs of Boulton and 
Wedgwood in 1791, and of Daguerre and Fox Talbot in 1889.— 
Abridged from the Saturday Eeview, Nov. 7, 1863. 



PHOTO-MICBOSCOPIC STONES. 

The Abb^ Moigno has exhibited and explained to the Britirii 
Association •the Photo-microscopic Stones, executed by M. 
Dagron. Sir David Brewster was the philosopher to suggest the 
possibility and mode of producing these very interesting and 
curious works of Art by which in the small compass of a stone 
capable of being set in a ring and worn on a lady's finger, when the 
stone is looked through at strong light the most interesting groups 
taken by Microscopic Photography can be distinctly seen. The 
Abb^ exhibited several very beautiful specimens of this new aii 
executed by M. Dagron. __ 

PHOTOGBAPHT OP COLOUBS. 

M. NiEPCi Saint-Yictob has for a long time occupied himself 
with the very interesting subject of the reproduction of colours 
by Photography. Some time since he announced to the scientific 
world his success in obtaining red, blue, and green ; but, at the 
same time, he confessed that to obtain a yellow tint in com- 
bination with others was a matter of extreme difficulty^ if not at 
that time practically impossible to him. Of course, there was 
nothing at all surprising in this, sa eNer^ oTi^l&XkSNffE that yellow is 
most troublesome even in ordinary \|\ioV»®f«^l. '^«^«^«^'^. 
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Nifipc^ has announoed to the French Academy of Sciences that he 
has at last succeeded in reproducing yellow tints by preparing his 
silver plates in a bath composed of hyperchloride of soda instead 
of potash, and he produced specimens which are said to hold out 
great expectation of complete success. He had not yet, however, 
succeeded in absolutely fixing the colours ; they remai^ perfect so 
long as the plate is kept in the dark, but soon disappear when 
eK^>sed to the light. But in this respect, also, M. Niepc^ has 
made important progress ; for, by the application of gum benja- 
min as a varnish to the plate, he has managed to retain the 
colours for three or four days even when exposed to the full glare 
of a July sun. 

The memoir read before the Academy b j M. Niepo^ certainly contams much 
interestiiig matter. Amongst other things, he has discovered that all com- 
poond ofAoxm are decomposed b;f the heliochromic process. The examples 
Ijiren are highly interesting — ^for instance, if a natural green, such as that of 
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Une' that of a textue fabric dyed with a mixture of the two latter colours, or 
that produced on glass in a similar manner, it produces a blue colour in what> 
erar manner it is treated. Moreover, when transparent blue and yellow 
tjjwmn are used, so as to produce a green, it matters not whether the blue be 
brfore or behind or placed between two glasses of the other colour, the effect 
it inTariably the same : no matter how long they are exposed to the light, 
tile product is always blue. An orange effect produced by the combination of 
nd and yellow glasses produces invariably red. A red ana blue glass together 
produce at £brat a violet, because the plate itself is red ; but the result is blue. 
White paper coloured gpreen by means of the recently-discovered Chinese 
neen, made from the juice of the buckthorn, has but a sluggish action upon 
ue heliochromic plate ; but, after a long exposure to the light, a blue-grey is 
produced; and the same effect is obtained from foliage of a grass-green 
colour in the camera ; but bluish-green folia£[e, such as that of the leaves of 
the dahlia, produces a tint that is almost positive blue. The eye of a pea* 
00^8 feather is well rendered in the camera, the tints appearing to vary 
between blue and green. 

Apart from photographic purposes, the experiments of M. 
Ni^c^ Saint-Victor promise to be of considerable assistance in 
the analysis of the solar spectrum; for it is evident that his 
attempts to fix the colours of nature on a heliochromic plate go 
&r to oonfinn the new theory which raooguises the existence, not 
of three, but of seven primitive colours — namely, violet, indigo, 
blue, green, yeUow, orange, and red. The actual value of M. 
Niepc^'s discoveries, in an artistic point of view, cannot be calcu-. 
lated until the results are placed before the world in a practicsd 
form ; but the interest which they possess for the artist as well as 
the man of science is undeniably great. 



THK BUN FHOTOOBAPHINO WITH FKINTEBB* INK. 

Mb. John Pounct, of Dorchester, who was awarded a silver 
medal and 400f. for his ** carbon process" by the Photographio 
Sociatj of France, has taken out a patent for an important im- 
provementy by which he has brought ordvnax'j \»Tm\«t^ \\^ \siwk 
the service of photography. This ink *ib xdml^ ^^ <5«tNsM»i 
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ohymicals, and spread completely over the paper intended to be 
submitted to the action of the rays of light through a *' negative ;" 
and the secret consists in rendering it so sensitive that anindeUble 
photograph may be fixed on the paper, leaving the othw portions 
so free as to be easily washed off. The time required for ezposoie 
is comparatively short, and the advantage is, besides that of pe^ 
manence, the fact of the subject being fixed, developed, and, ai 
it were, completed without the various manipulations required 
under the old system. The superfluous ink is removed by ^irits 
in ten minutes or a quarter of an hour, displaying a picture for 
delicacy of tone, beautiful gradation of light and shade, and 
minuteness of detail fully equal to anything heretofore obtained in 
photographic printing. 

By this process photographs are literally and at once imprinted 
•directly from negatives with printer*s ink on paper by the sun. 
Zincography was a notable enough step towards sun-printing 
with printers' ink ; bat in that more circuitous and indirect 
process the sun does not print upon paper with printers' ink ; 
whereas, in this case, the ink takes the place of nitrate of sibrer 
and everything else whereby surfaces have heretofore been made 
sensitive ; so that the process is a direct operation of the sun itself 
with printers' ink on paper. We have seen photographs done by 
Mr. Pouncy in this way: really, they are surprisingly dear 
and distinct, with good half tints ; and, although we have seen 
finer photographs, the process is not only a promising, but ft 
highly important one, for hereby we obtain permanent solar 
imprints. — Builder. 



RBPBODUCTION OP ENGRAVINGS, ETC., BY THE AGENCY OF LiaHT. 
M. MOBVAN has reported the following process to the French 
Academy of Sciences : — On a lithographic stone, which has been 
coated in a dark place with a varnish composed of albumen and 
bichromate of potash, he places the right side of the picture to be 
reproduced, whether it be on glass, cloth, or paper. The stone 
is then exposed to the action of light for from thirty seconds, to 
two or three minutes only, if it be placed in sunshine ; but for 
from ten to twenty-five minutes more if it be in the shade. At 
the expiration of that time, he takes off the picture and wadies 
the stone — at first with soapy water, and then with pare water— 
and immediately afterwards he inks the stone with a printer^s 
roller. The design is already fixed, for the image begins to 
appear black on white ground. It is then covered with gum, and 
the operation is finished. The light has fixed the varnish and 
rendered it insoluble wherever it has struck it ; but all the parti 
of the stone shaded by the picture have remained soluble, and 
consequently liable to be attacked by the soda and acid, besides 
retaining the substance of the soap. The action here produced on 
the stone is applicable alike to engraving; and lithography. The 
advantages of the process, aficotdViv^ V> '^^ '^wtmv, «» wsl- 
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plidity and rapidiij of the operation ; exactness of the reproduc- 
tion ; no need of negatives; the model positive is obtained positive 
and preserved absolutely intact and immaculate; it possesses 
solidity at least equal to that of engravinjir on stone properly so 
ealled; and, finally, extreme economy of the process, due to the 
modmate price of the substances employed. — lUmtrcUed London 
Newt, 



PHOTOOBAFHIO WASTE PAPEBS. 

A FBOOSSS for their utilization is described by M. A. Davanne, 
in the Repertoire de Ckimie, The papers are first burnt in the 
laboratory furnace, and the ashes left without stirring for several 
hours in order that all the carbun may be consutued. They are 
then weighed, and ten parts of these cinders mixed with five parts 
of dried carbonate of soda, and from two to one and a half of sand, 
sal:ijected to an elevated temperature, produces readily granules of 
silver; and the drop thus obtained dissolves readily in nitric acid 
diluted with water to about its own volume. The gold alloyed 
with the silver remains under the form of a black powder at the 
bottom of the capsule in which the operation is performed. In 
general, ashes produced from the cuttings of proofs, from the 
dibri» of filters, &c., renders from 40 to 50 per cent, of their 
weight in silver, and the drop of silver contains from 1 to 2 per 
cent, of gold. 



FHOTOaBAPHS OF THE DTSCHABOB OF THE LETDEN JAB. 

M. Feddebsen States, in the Annalee de Chimie, that he has 
established, by a long series of researches, that there are three 
kinds of this discharge : —1. The intermittent, in which the 
electricity escapes successively by isolated sparks, as it were drop 
by drop, at the point of interruption of the arc, which forms 
otherwise a continuous circuit. It is especially observed when we 
interpose in the circuit bad conductors of electricity. 2. The 
continuous discbarge, in which the electricity flows out in the 
conducting circuit, forming a current till it is all exhausted. It is 
produced when the isolating interposed body becomes conductive 
through the passage of partial discharges traversing it in the form 
of sparks. 8. The oscilhiting discharge, in which the discharge of 
the battery oscillates from one armature to the other with a gradu- 
ally decreasing intensity. M. Feddersen, by the employment of 
mirrors^ fixed and movable, has succeeded in photographing the 
above-mentioned phenomena, which are now represented in 
coloured plates appended to his interesting memoir. He concludes 
by statmg that the results which he had thus obtained, in his 
opinion, have established the principles of the mechanism of the 
discharge, rendered visible the oscillatory dischai^e, and given 
seme of ihe principal laws which regulate it. 
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PHOTO-ZINCOaBAFHY AND PHOTO-PAVYBOGSAFHT, 

Mb. John Locke, of Dublin, has oommunicated to the Athe- 
ncBwn the following note: — It is curious to obeerve, whenever the 
properties of any substance (if light can be so designated) have 
been discovered, and the students of the science are intent npon 
multiplying the variety of its applications, how by apparent 
accident, and sometimes coincidently, the phenomena of a new 
art are suggested to persons widely sundered by place and circum- 
stance. Colonel Sir Henry James, at Southampton, and Mr. Ob- 
borne, at the Antipodes (Melbourne), hit upon tiie zincograph 
in the same month ; the latter obtaining for his invention a 
patent, with a reward of 10002. from the spirited and munificent 
Crovemment of Victoria ; Colonel James, and his accomplished 
subordinate. Captain A. de C. Scott, resting content unaer the 
conscious sense of public usefulness with the honour conferred by 
the noble and enlightened of all lands. In December, 1859, an 
ingenious young lady asks Sir Henry how she could get her 
etchings cheaply printed ; and he takes one of them to the Ord- 
nance Office at Southampton, submits it to the chromo-carbon 
process, and transfers the imprint to the zinc plate. — This was the 
first Zincograph. Again, sbortl]^ afterwards, one of the workmen 
having, by mistake, laid the ink on the wrong side of the paper, 
thus giving a reversed outline. Sir Henry obtains from this nega- 
tive on paper a copy of the original, and ascertains that the 
negative can be printed on paper instead of glass. — Here was the 
first Papyrograph. Now, by these discoveries we possess the means 
of reproducing, with a fidelity, cheapness, and durability hitherto 
unattained, copies of any subject unaltered, enlarged, or reduced 
in size, and with every gradation of shade or tone ; for the litho- 
graphic ink used, of which the main ingredient is pure carbon, 
is, like the carbonized ink of some of the ancient palimpsests, 
ineffaceable except by the destruction of the material on which it 
is inscribed. In the reduction of plans and maps the greatest 
deviation by the photographic 'process did not amount to T^^th 
part of an inch in the rectangle ; and even this minute error is not 
cumulative, and can be estimated with mathematical accuracy, if 
required. With deeds, MSS. and all artistic and natural objects, 
so minute a deviation would, even if appreciable, be of no con- 
sequence. It would not be admissible to detail here the modes 
and manipulation of these novel appliances of photography, which 
afford to all the learned professions, as well as the workers in every 
employment, useful and ornamental, advantages as widely diffused 
as the very light which is their intervenient instrument ; but the 
manipulation is not so difficult, nor the materials so expensive, 
as to prevent the practice of photo-zincography and photo-papyro- 
graphy even by lady amateurs, who would wish to furnish their 
drawing-rooms with facsimiles of objects of rare beauty and 
■elegance, whether the originals be the productions of their own 
ialentf or gathered from t\ie kingdoxn^ ot ^«.ture and of Art. 
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PBOPAQATION OF LIGHT. 

M. Babinbt has read to the French Academy off Sciences a 
note entitled, *' A New Mode of Propagating Light," in which he 
treats of the regular luminous waves which result from a network 
or streaked surface placed in the path of a luminous band. From 
this proceed many spectra of great brilliancy, anterior and 
posterior, the origin of which cannot be derived either from pro- 
pagation in a straight line, or from reflection, refraction, or diffrac- 
tion. The very regular wave from the network borrows each of 
its elements from the waves which successively arrive at the net- 
work, and thereby obtains characters quite exclusive. The com- 
pensation in the celebrated experiment of Arago, which, according 
to Fresnel, prevents the influence of the motion of the earth from 
becoming sensible in the phenomena of the prism, has no place in 
regard to the network : and M. Babinet concludes that, by sub- 
«titating the network for the prism, we shall be able to render sen- 
■sible that influence, so long and so unsuccessfully sought for by 
Fresnel and himself. For further details we must refer our 
readers to the Academy's Comptes BendAns, !No. 10. 



NEW PHOTOMETEB. 

This new instrument, invented by Professor H. Dove, is 
described by him in the PhUoaophical Magazine, With regard to 
microscopes he proposes the diminution of the aperture of the 
objective tube, the removal of the source of light from the same, 
the increase of the acting surface of the source of light by inclining 
it towards the aperture which represents the rectangular projection 
of that surface, in which case the cylindrical aperture can be so 
arranged, by adding a tube blackened on the inside, that only 
parallel rays may fall on the photographic picture ; and the rotation 
of an ocular provided with an analyzing Nicol after the analyzing 
JNiool has been placed in the aperture of the objective tube. For 
details as to the mode of construction of the apparatus and its 
application, we must refer to the paper itself, merely adding Mr. 
I)ove's estimation of the advantages of his method over those now 
in use — ^viz., that it is very delicate ; that it can be applied to 
objects of any size in the same manner, whether they are brightly 
or feebly luminous, of the same or different colours, and whether 
tomsparent or opaque ; that moreover, it is fitted for determining 
the intensity of light of optical instruments ; that it allows of 
Mveral different methods of measurement which mutually control 
oach other ; and, lastly, that it is obtained by means of an instru- 
ment which is in the hands of every working man of science. 



p2 



228 



ZOOLOGY. 



THS ICAMKALS. 

A NEW elaasification of the mammals has been proposed hy 
Mr. James D. Dana, in the American Jownud of Sdmce. He 
remarks that the precise position of man in the system is still th» 
subject of disGussioB. Cuvier, in distinguishing him as of the 
order Bimana, and monkeys as of the order Quadrumana, did 
not bring out to view any profound difference between the gixmpsi. 
Man, on this ground alone, would be far from certain of ins 
separate place. Professor Owen, in his recent classification of 
mammals, makes the characteristics of the brain the basis of the 
several grand divisions ; but, as he admits, the distinctions fiul 
in many cases of corresponding to the groups laid down. No 
study of the brain alone would suggest the real distinction 
between the groups, or prove that man was not co-ordinal with 
the monkeys. The fitness of the parts of the body of man for 
intellectual uses, and his erect position, have been considered 
zoological characteristics of eminent importance, separating him 
from other mammals. But even these qualities are not to many 
zoologists authoritative evidence on this point. The criterion 
which Mr. Dana considers decisive is, that while all other 
mammals have both the anterior and posterior limbs organs of 
locomotion, in man the anterior are transferred from the loco- 
motive to the cephalic senses : they serve the purposes of the 
hoad, and are not for locomotion. The cephalization of the body 
(that is, the subordination of its members and structure to head- 
uses), so variously exemplified in the animal kingdom, here reaches 
its extreme limits. Man in this stands alone among the mammals. 
Mr. Dana suggests the following divisions and classifications— for 
his reasons we must refer to his paper, which is reprinted in the 
AvmaU of Natwral History : — I. Archontia (or Dipoda) — ^Maii 
alone. II. Megasthena — 1, Quadrumana: 2, Camivora; 3, 
Herbivora ; 4, Mutilata. III. Microsthena — 1, Cheiroptera ; ^ 
Insectivora ; 3, Kodentia ; 4, Bruta (Edentata). IV. Ooticoide»^ 
1, Marsupialia ; 2, Monotremata. The orders in IL and IH* 
have a precise parallelism. The bats (Cheiroptera) represent 
the monkeys (Bimana) the Insectivora; the Camivora, the 
Eodents^ the Herbivora, and the Bruta the Mutilata. In regard 
to centralization, there is in the series of orders an advance by 
stages to the acm^ — man. 

BESPIBATION DUBING SLEEP. 

In a paper on the quant\ty oi «i\i TiQc«e«arY ^'^^ ^^^ pxofotOr 
recentlj Jaid before the Erenck AssaAeia^ Qi^\«Qs»»,\L.^i^ 
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brack, after referring to the habit of wild animals which retire for 
rest to dens and shelter themselves as much as possible from 
the access of fresh air, a practice imitated by man in the savage 
state, and by soldiers who cover their faces when sleeping in the 
open air, concludes by saying: — "Plants exhale by day the 
oxygen which they absorb during night. Should not analogy 
^ad US to recognise that animals ought to inspire during sleep a 
litUe of the gas which they exhale when awake f * 



MEOHANISH OF BIPED LOOOHOTION. 

. PsoFESSOB Mabshall has described to the Royal Institution, 
by the aid of models and diagrams, in detail, the columns of 
support, the joints and their accompanying muscles, the position 
of the centre of gravity and the means of maintaining equilibrium 
io the acts of standing, sitting, walking, running, and leaping. 
Sspeoial attention was directed to the advantage of the atmo- 
spheric pressure on the joints, amounting in the knee, where so 
much flexibility is required, to 60lb., and in the hip joint to 261b. 
In oondusion, the P^fessor pointed out the difiEerences in the 
anatomical structure of the spider-monkey, chimpanzee, ourang- 
outang, gorilla, and man. The following were given as rates of 
locomotion per hour : — Shark and salmon, 16 and 17 miles ; flies, 
4 to 6 miles; eider-duck, 90 miles; hawk, 150 miles; worms, 
30 feet; racdiorse, 40 to 60 miles; man — walking, 4 to 5 
nules^ running, 12 to 15 miles. 



GIPSIBS. 

Mb. Cbaufubd has read to the Ethnological Society a paper 
** On the Origin of the Gipsies." The origin, as our old English 
has ity of the " outlandish persons calling themselves Egyptians or 
Gipsies," and constituting "a strange kind of commonwealth 
smong themselves of wandering impostors and jugglers," is at 
least a subject of great curiosity, not to say of ethnological import. 
Although their &st appearance in Europe was coeval with the 
century which witnessed the discovery of the New World and 
tiie newjpassage to the Indies, no one thought of ascribing to 
them a Hindoo origin, and this hypothesis, the truth of which the 
author now proposed to examine, was of very recent date. Their 
Hindoo origin was not for a long time even suspected; it has, 
however, of late years received general credence. The arguments 
ibr it consist in the physical form of the people, in their language, 
and in the history of their migration. Each of these topics the 
author examined separately in detail The conclusion the author 
came to was that the gipsies, when above four centuries ago 
^ey first appeared in Western Europe, were already composed of a 
mixture of many different races, and that the present gipsies are 
still more mongrel. In the Asiatic portions of theur lineage 
there is probably a small amount of Hindoo \Aoo^, "W^ \5wv% V^ 
Awaght was the utmost that can be pT«\ic&\«^ <A VXjAve ^\v^v^^ 
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pedigree. Strictly speaking they are not more Hjndoos i 
lineage than they are Persians, Turks, Wallachians, or Enrt 
peans, for they are a mixture of all these, and that in proportior 
impossible to be ascertained. 

MAN AND THB ANTHBOPOID AFB8. 

Mr. C. C. Blake has read to the British Association a papa: ''0 
the Syndactylous Condition of the Hand in Man and the Antlun 
poid Apes." The author said :— '* I call the attention of the So 
tion to a curious abnormity which is presented by the integumei 
of a specimen of old male gorilla which was brought from tfa 
Gaboon by Mr. W. Winwood Reade, and presented by that gei 
tleman to the Museum of the Anthropological Sodety of Loi 
don. Spedmens of gorilla have l)een the subjects of the elabt 
rate and complete memoirs which have appeared from the pens ( 
MM. Duvemoz and Isidore Greof&oy St. Hilaire, in the Archiv< 
of the Paris Museum (vols. viii. and %.), and by Professor Oweni 
various parts of the Zoological Tramsactions, who have, with otix 
authors, all coincided in the statement of a fact, true as regarc 
the specimens with which they were acquainted, which probabl 
represent the majority of specimens of gorilla which have bee 
examined in Europe. The statement, reduced to a general propc 
sition, was, that the integument of the skin of the fingers was moi 
or less connected across the first digital phalanx in such a manne 
that the first joints were firmly connected together by skin, som( 
times as fiir as the distal extremity of the first phalanx, sometime 
merely to the middle of this phalanx. In no specimen of gorilla, ( 
the description of which I am yet cognisant, are the digits of th 
anterior extremity free to the same extent as in man, in which th 
distal extremities of the metacarpals mark the termination of th 
amount of syndactylity of the hand. In the specimen of gorilla t 
which allusion is made in this short note, the digits of the fingers pre 
sent a different condition of connexion from the typical specimen 
described by zoologists. The second (index), third (medius), aD( 
fourth (annulus) digits are free beyond the distal end of the metacar 
pals as in the human subject ; the fifth digit (minimus) is also in \ 
less degree attached to the annulus than in the specimens of gorilL 
contained in various public museums. We have thus a specimen o 
goriUa in which the digits of the hand are almost as free as in th< 
hand of the lower races of mankind. Careful examination by a lenso 
the integument before the preparation of the specimen by Mr. Lead 
beater, who first called my attention to this abnormity, demonstrate 
the fact that the epidermis covers the cutis on the inner sides of th( 
interdigital spaces of the first phalanges of this specimen. The con- 
sistency of this epidermis merely differs in degree from that of the 
homologous structure in the foot and other parts of the body. It 
would be interesting to compare such a curious abnormity of the 
integument with the similar abnormities which exist in the human 
epeciea. The human fingers are most frequently connected together 
by Syndactyli, and remsdu dQnng\vi^^xl^i}&».\. %\a.\A ^f vccested de- 
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velopment (as regards theiniegument) which is typified by the per- 
manent stage of the development of the gorilla. On the other hand, 
I have never yet met, either in the chimpanzee or ourang-outang^ 
with a similar case of freedom of digits to that here described. We 
must, however, recollect that the number of specimens of chim- 
panzee and ourang-outan, which have been accurately described 
anatomically, form a very small per-centage. How many individuals 
of gorilla may exist, in which there may be a similar * accidental* 
variety, must remain for a long time unknown to us. Syndactility 
is often congenital. A case has recently come before my observa- 
tion of a married female, in which the medius and anrndiu of both 
hands are firmly connected together by integument. A similar 
condition prevails in one of her children ; another has deformity 
on the right hand ; while the youngest preserves the digits in their 
normal condition. The speculation whether a like rule or its con- 
Terse may or may not prevail in the ape — whether it might not 
through generations during which the congenital defect of the go- 
rilla^ or absence of the characteristic syndactility, might be trans- 
mitted, operate towards the production of a more prehensile form 
of hand, must, however, be postponed until a series of specimena 
shall be examined by anthropologists or zoologists.*' 

THE GOBILLA. 

Mb. Winwood Reads has communicated to the Zoological So- 
ciety some '* Notes on the Derbyan Eland, the African Ele- 
phant, and the Gorilla," founded on Information obtained by him 
during a recent visit to Senegambia, the Gaboon, and the adjacent 
parts of Western Afirica. The conclusions Mr. Reade has formed 
with regard to the gorilla, as derived from the evidence received 
from the hunters of the Gaboon, are that M. Du Ohaillu ob- 
tained his specimens of this animal second-hand, and that its 
reputed ferocity had been vastly- exaggerated. 

THE ANATOMY OF THE CHIMPANZEE. 

The memorable duel between Professor Huxley and Professor 
Owen at the meeting of the British Association in 1862 gave 
considerable interest to a paper read at last year's meeting, " On 
the Anatomy of a young Chimpanzee." Dr. Embleton, who had 
drawn it up^ comes to the conclusions which have already and for 
some time past been made public by Professor Huxley, viz. — 1st, 
that the chimpanzee is not, properly speaking, quadrumanous, but 
that it possesses four prehensile extremities — namely, two hands and 
two feet ; and, 2nd, that the brain of the chimpanzee differs from 
the brain of the man only in size and weight ; therefore, in the smaller 
gjam and extent of its cerebral convolutions, the same parts without 
exception, exist in both brains. Whether cerebral matter of the ape 
differs from that of man in microscopic characters, or how other- 
wise it may differ, are problems which the doctor thought remain 
yet to be worked out. 
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SNOUT OF THE HOC. 

At a meetiiig of the Boston Society of Natural Histoiy, X7.B.| 
Mr. Wilder has described the nmscles which move the snout of the 
hog. The elevator has a very long tendon, and its mnicalsr 
attachment is veiy far back, protected by a long ridge^ and 
■afe from all ordinary accidents ; the depressor, on the oontraiy, is 
very short, and attached very near the terminal cartilage ; both 
muscles of the important organ being thus protected from Injory. 
He remarked that, while we consider the long snout of the hog 
compared with that of common animals, as a sign of what we know 
to be his beastly nature, yet the same organ, still further pro- 
longed into the trunk of the elephant, changes its function with 
the nature of the animal, so as to be capable of executing very 
various and delicate motions. So that it is not always safe to 
take a single organ as an index of the nature of the possessor. . 



THE NOBTHBBN WHALE. 

The Northern Whale (Balsena mysticetus) is the subject of an 
illustrated monograph by Drs. F. Eschricht and J. Bernhardt^ of 
Copenhagen. Of aW the mammalia, the cetaceans are the least 
known, both in regard to their geographical extension and their 
anatomy ; due, doubtless, to the colossal size of a large number 
of the species. It is generaUy believed that the northern whak^ 
which is now confined to the Polar Sea, descended annually into 
the temperate regions of the Atlantic, as far as the Bay of 
Biscay, and that it is not only the persecution of the whalefishers 
which have compelled it to seek a retreat in the midst of the frozen 
seas. This opinion is now shown to be erroneous, and rested only on 
the confounding two distinct species of whale. Like other whales, 
the northern is migratory, and changes its quarters according 
to the seasons ; and the systematic registers of the Danish colonists 
of Greenland show that often the same individual reappears at the 
same epoch in the same fiord. The females of the southern 
whale visit the coast of the Cape in June to bring forth their young 
and return to the high seas in August or September. It has been 
supposed that the migration of the northern whale is for a similar 
purpose. This, however, is not considered to be the case. Its 
movements are attributed to climacteric changes alone, and espe- 
cially to the transport of ice into Baffin's Bay. It lives entirely 
in the midst of glaciers, and therefore is found in the south during 
winter and in the north during summer. The whalefishery has di- 
minished its numbers, but not altered its mode of life. It is stated 
now that the whale believed to have visited the North Atlantic 
Ocean is a totally different ppecies — viz., the one termed by the 
Basques, Sarde ; by the Germans, Nordkaper ; by the Americans, 
Bight Whale ; and by the Icelanders, Slettebackur, or Sletbag, a 
much more violent and dangerous animal than the northern wlule, 
And is also smaller and less rich in oiU The fishery for the latter 
ceased towards the end of fhe \a8^ cenWc^ *, \^vL\>\\>S&\iQ.v>'^R<j(MS:k\i^ 
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that it IB totally extinct. Od Sept. 17> 1854, a whale, with its little 
•one, appeared before St. Sebastian, in the Bay of Biscay ; the 
mother escaped^ but the young one was taken. From a drawing of 
4fae skeleton MM. Eschncht and Beinhardt are convinced that it 
bdonged to a species distinct from the Greenland whale. It may 
now be assumed that the name "BalsBDamysticetus** has been 
applied collectively to various species of whale. — Illustrated London 

EOOS OF BIBDS. 

D. Dayy, in a paper read to the British Association, after 
{Minting out certain qualities of resemblance common to the Eggs 
<j£ different kinds of Birds — such as, especially, the alkaline nature 
of the albumen, and the acid of the yolk, and the two are in oppo- 
site electrical conditions— described the course of the experiments 
he had made to endeavour to ascertain in what respects the eggs 
of different species differ. His results seem to warrant the follow- 
ing conclusions : — 1. The colouring matter of the shell is organic, 
and similar to that of leaves and flowers, and in part depends on 
molecular arrangements. 2. The albumen in quantity greatly 
exceeds the yolk, but in eggs of different species in no regular 
manner, whilst, in all, the quantity of solid matter in the yolk is 
proportionately much Ivrger than in the white. 3. The tempe- 
rature at which the coagulation of the albumen takes place varies 
in almost every instance, and the firmness of the coagulum does 
not appear to be regulated by the proportion of solid matter which 
the albumen yields in evaporation. 4. The coagulum of each has 
an aspect of its own, varying in different instances as to tint and 
degree of translucency, and in some varying in colour. 



THE DEMOISELLE CRAKE. 

In the John (yOroat*s Journal (July, 1863) is recorded the 
occurrence for the first time in Britain of the above-named bird ; 
that the second of two, which had flown over from Deerness on 
the mainland to the neighbouring island of Copinshay, returned 
to Deerness a day or two afterwards, " and was again seen in the 
^elds, most probably in search of its mate. Several parties endea- 
Yonred to stalk it> but without success. It is described by some of 
the country folk as * looking nearly as big as a sheep,' which, of 
oonrse, must be taken with considerable limitation, as the birds 
are both most likely about the same size.'' 



NEW AUSTRALIAN BIRD, THE EAOU. 

Thx Kagn {Bhinochetua Jubatus)^ has been added to the collec- 
iitm in the Zoological Gardens, and is thus described by Mr. A. 
D. Bartlett, in the Proceedings of the Zoological Society, 

At the first sight of this bird one is struck with its resemblance 
to several different genera, one and all of ^\a&\v ^^^-^^^^x xc^Kst^ <2kX 
lem npneented in ita singular oombinatiioTL oi ^%x«j:^ax^* ^^tA 
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action and movements of the Kagu are generally quick and lively^ 
so opposite to the slow and chameleon-like movements of the 
true herons that one Can hardly suspect it to be an Ardeioe bird. 
This, however, it doubtless will prove to be, but so modified and 
adapted to a different kind of diet and mode of life, that its real 
affinities are difficult to recognise. 

The skeleton and internal anatomy of the Kagu being entirely 
unknown to Mr. Bartlett, he can only form an opinion of the 
affinities of this bird by its external characters, habits, &c. ; and 
he finds that the remarkable powder-down tufts, which are well 
developed in all the Ardeines, are carried to a greater extent in 
this bird ; for above and ai'ound the wings, on the breast beneath 
the wings, and on the back and belly, this structure exists, and 
the enormous quantity of the white powder given off is surpiising; 
The strong resemblance between l^is bird and Ewypyga, even 
in the markings upon the wing and tail feathers, the mode of 
spreading out the wings, and other resemblances oonvii^ce Mr. 
iBartlett that he is right in considering the Eagu to be maxe 
closely allied to Ewrypyga than to any other bird that has come 
within his notice. It is engraved in the lUiistrcUed London Newu 



'BlLLLkS!^ SAND GBOUSE. 

On May 23, 1863, a covey (about 14) of that very rare bird, 
described by Sir William Jardine as Pallas's Sand Grouse, was 
seen in the Isle of Walney. " A person who had just shot a beau- 
tiful brace — ^a cock and a hen — described them as very tame, and 
allowed him to approach quite near to them while feeding in a 
field of com, when they rose with a peculiar cry, but did not fly 
far. 

*' The bird is about the size of the golden plover, the cock much 
smaller than the hen ; plumage of a brownish yellow colour, 
spotted and pencilled wiib black and dark brown. The tips of 
the wings are adorned with a dark-culoured long pointed feather, 
and the tail has two similar ones, giving the bird the appearance^ 
when standing at a little distance, of having two long forked tails. 
The legs and feet are covered with thick down ; both «re 
short, and the latter very curious, having soles of thick scaly 
armour. The toes are exceedingly short, making the footprint 
almost resemble that of a rat. The cock has a blaze of bright 
orange on each side of the head, a band of pencilled feathers acroM 
the crop, and a dark patch on the belly. 

" This bird is said to be an inhabitant of Chinese Tartary. How 
cauie it to the Isle of Walney ? If for the purpose of breeding, 
surely it ought not to be disturbed. 

" It is, of course, illegal to kill it at this season, and it is trusted 
the people of Walney will protect and encourage this singular 
bird. They found a great loss in the expulsion of the seagull from 
its breeding ground there. It is now returning, and probably 
will he protected. liOt us bop© \JiMA. 'PaSka^ ^ «asA ^cwa» tsmnj «!» 
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^d in the island a safe breedinsf g^round." — Communicated to the 
Times by Mr. E. J. SchoUick, Aldingham Hall, Wolverston. 

Another specimen of sand grouse, shot almost simultaneoasly 
with the above, is thus described : — "On dissection of the bird I 
found something queer about the breast-bone. It is quite unlike 
that of partridge, quail, or true grouse. The keel also is very 
deep ; there is no other British bird so deep except the swift's. 
I never saw a bird fly so fast. The extent of wing is 2 ft. 24 in. 
The length of body (including the long tail feathers) about a foot 
less." 

At the late Meeting of the British Association, Mr. N. Newton 
stated — These birds, which are commonly known as Pallas's Sand 
Grouse,. and which are, of Chinese origin, have made recent visits 
to this country, but have been rapidly exterminated or driven 
away. It appeared from the statement of the paper, that about 
109 of these rare birds had been killed in the British Isles, of 
which 63 were shot in Norfolk and Suflfolk. Mr. Newton ex- 
pressed an opinion that a good deal of what they heard about bu*d 
love was nonsense ; but strongly condemned the unnecessary 
slaughter which had taken place, and was still taking place, 
among this species, which would have established itself here if it 
had received the commonest hospitality. 



THB OBEXN SANDFIFEB. 
Mr. A. NsWTON has read to the Zoological Society some notes 
**0n the Mode of Nesting of the Green Sandpiper {Totanm 
ochroptu),** relating to its now well-ascertained habit of breeding 
upon trees, sometimes at an elevation of thirty feet above the 
ground, and generally selecting for this purpose the deserted nests 
of other birds. 



THE NEW ZEALAND MOAS. 

A STATEMENT has appeared that one of the most gigantic of birds, 
a Moa or Dinomis, believed to be extinct, has been seen alive- 
in New Zealand, and that an enterprising colonist had oifered a 
reward of 5001, for its capture, dead or alive. (Jpon this Mr. 
Berthold Seeman observes in the Athenamm: — **The public seem 
to be divided respecting the amount of credence to be attached 
to the story ; but the fact that a gentleman residing on the spot 
thought it worth ^hile to offer a handsome reward would seem to 
show that there was, in his judgment, some probability on the 
veiy face of it. That some of the smaller species of Dinomis may 
still be alive is an opinion which even Prof. Owen, if I under- 
stand him rightly, entertains. If extinct, the Moas have become 
so probably in quite recent times — that is to say, since the occu- 
pation of New Zealand by the Maoris. This opinion, I think, 
may be supported by philological arguments, briefly stated in 
my Official Reports on the Fiji Islands, prenenti^d^ ¥%2^cka!av<£cX>^ 
May, 1862, and also in my Viti, p. ^ft^, N^\iet^\«KL^\— ^^ ^'^^o.^^ 



1236 TEAB'BOOK 07 FACTS. 

18 the Fijian fonn of the word ' BCoa/ applied tbroughoal Poly- 
nesia to domestio fowls, and by the Mamis to the most gigantic 
extinct birds {Dinamitt Bp. plur.) disentombed in New Zeabad. 
The Polynesian term for birds that fly about freely in the air is 
Hanu or Manumanu ; and the fact that the New Zealaodsn 
did not choose one of these, but the one implying domesticity 
•and want of free locomotion in the air, would seem a proof that 
the New Zealand Moas were actually seen alive by the Maoris 
About their premises, as stated in their traditions, and have only 
^become extinct in comparatively recent times." 

OULTUBB OF FIBH. 

Mb. Frank Buokland has given at the Royal Institution a 
^discourse **0n the Culture of Fish," of which we can only give 
here the principal facts. Fish are exceedingly prolific. A common 
»hen will lay in the year 120 eggs ; but some nsh deposit millions. 
The hard roe of the salmon contains from 15,000 to 80,000 eggs ; 
and it has been computed that, in proportion to their weight, a 
trout for every pound produces 10,008 eggs ; a herring for eveiy 
half pound, 19,840 eggs; and a cod, for 161b., has 4,872,000. 
Mr. Buckland especiaUy considered the culture of salmon and 
trout These fish form nests in the gravel in shallow water, 
and ascend rivers for that purpose. The eggs are exposed to 
many dangers, being oaten frequently by the parents themselves 
and other fish — by the water-shrimp, by larvae of the dragonfly 
and other insects, by rats, and by birds, especially the swan. 
Mr. Buckland represented the little waterousel to be their friend 
rather than an enemy, since it preys on insects. When the fish 
Jkve hatched and somewhat grown they fall a prey to the lophioas, 
or angler-fish, &c. But the poacher is the greatest enemy of fish 
culture, since, by his instrumentality, tons of fish in an unfit state 
for food are annually exported to the Continent. In consequence 
of all these obstacles, only one young fish in a thousand survives 
to become human food. Mr. Buckland asserts that this destmo 
tion may be obviated by artificial cultivation. He exhibited a 
series of shallow troughs, floored with sifted gravel which had been 
boiled, filled with running water, containing numerous young 
trout and salmon, several days old, in full health and vigour. 
All that is required is that the eggs should be pkced in these 
troughs in water, kept in an equable temperature, from 40 deg. 
to 45 deg. Fahr., and ** let alone." In about thirty-five days the 
fish can move, the eye is developed, but not the mouth, the animal 
deriving its nourishment from the umbilical vesicle. In forty- 
nine days the trout is fully hatched. By means of a microscope 
and the electric lamp magnified images of the living fish in the 
egg and of some fish a few hours old were shown on a screen. The 
young fish are very voracious, and require feeding, for which 
ground dried liver has been employed. After referring to the 
energetio and liberal patronage of pisciculture by the French Go- 
vemment, he referred to th» gcea^ exftxVaswi^ ol ^T«nxL% Vxv. this 
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ooniitiy — viz., Lady Neville, Lord Mountcharles, Messrs. 
Gumey, Smee, Mid Hall, and especially Mr. Ackworth. Mr^ 
PoDders, during one month, has placed in the Thames 76,000' 
young iish (10,000 salmon, 50,000 trout, 3000 char, and 13,00(>> 
grayling). The culture of fish is also successfully practised at the 
Zoological Grardens. Another important element of progress is 
the invention of methods for conveying fish eggs to Australia and 
other places, where they are readily hatched ; and it is hoped that 
by this means our stock of edible fish may be largely augmented. 
Mr. Buckland concluded by dilating on the great importance oiT 
energetically pursuing the culture of fish as a prohfic source of 
national wealth and as an easy method of largely increasing the 
food of the people. 

Mr. Alfred Smee thus describes the French Pisciculture, de- 
vised by Professor Coste, of the College of France, in Paris, and 
?racti8ed on a large scale at Huninguen. ** I learnt the system at 
^aris in 1859, and brought it at once to England, but even now it 
is not as sufficiently known or appreciated as it deserves. The plan, 
consists in placing the ova on a gridiron of glass, where they re*^ 
main with a jet of water passing over them tUl the young fish are 
hatched. 

" Coste*s system is absolutely perfect and leaves nothing to be 
desired, provided excess of light is excluded. Any number of 
fish may be hatched at a cost and trouble almost nominal, for 
I do not think that I lost 5 per cent, this year of good eggs 8ul> 
jected to the process. Much, however, has still to be learned with 
respect to the treatment of the young fry, for it is still a debateable- 
question whether we should place them in small streams full of 
weeds and animalcule, their natural food, or cram them, as the 
French recommend, with the flesh of frogs or powdered bullock's- 
liver. I adopt the former plan, but am not so confident as to its 
superiority as to consider it the sole good treatment of these de- 
licate juveniles." 

While we admire the enthusiasm of naturalists and others 
who have so w«armly taken up the subject of artificial Fish Culture 
of late years, we cannot withhold' our own doubt as to the value of 
fsh as an article of food. It is in the scale of nutriment the last 
but one of our edibles ; the succession being meat, milk and eggs, 
farinaceous food, fish, and vegetables. In some parts of India,. 
fish-eater is another name for a weak or silly person. Hence to^ 
recommend it as food for strong working-men is useless — our in- 
dustrial population know better. Again, fish require to be m 
good condition, and to be well cooked, an art in which compara- 
tively few persons excel ; fish require time and expense to be 
well dressed. After all, in England we make the most sensible 
use of fish, which may be very well in a large dinner, but as a 
substantial meal is little worth. 

The salmon and trout appear to be the only British fishes worthy 
of culture ; an admission recently made b^ Otxi ;a}c\<&N9TNX«sc^Nn\>sv 
had swelled the chorus in praise of fiiBbL «a «ixi 3tx\A.<^<^ Q)l i^^^- 
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The ownen of Salmon fisheries in England have Tasliy im- 
proved them by putting a stop to the wasteful syBtem whidi, 
in many rivers, has almost destroyed this fish. In the Severn, 
notwithstanding its extremely depreciated condition, there has 
been a very considerable increase in the quantity of new fish 
captured, and the number of spawning fish that passed up was 
beyond what was ever before witnessed. The salmon produce of 
the Tay is about 15 times that of the Severn, though the Tay is 
only hiUf the size of the Severn, is of no better quality, and does 
not produce half the number of fish it might. 

A great change has been made in the law by the Act of 1861 : 
objectionable engines have been abolished, or restrictions imposed 
upon them ; artificial obstructions will gradually disappear as the 
Act is put in force, and free gaps and fishpasses restore to the 
fish the highway provided by nature for their breeding operations. 

Some schemes for the extension of pisciculture in England are 
now being matured. Mr. Buckland has described his experiments 
of fish hatching in the Thames ; how they will succeed must be 
left to time to develope. If a great series of breeding-ponds were 
constructed to feed the Severn, it would tend to the multiplication 
of our finest salmon, and assuredly raise the fish rental of that fine 
river to a very high point. 

POOD OF THE SALMON. 

On the Food of the Salmon and its Parasites, some notes 
appear in the Journal of the Linnean Society, contributed by 
Dr. W. Carmichael M 'In tosh. Some time ago Dr. Knox, in a 
paper read before the Society, controverted the views of Valen- 
ciennes, who describes the salmon as voracious and a devourer of 
fishes, adding that *^from the time it enters the fresh water it 
ceases to feed, properly speaking, although it may occasionally 
rise to a fly, or be tempted to attack a worm or minnow, in 
accordance, seemingly, with its original habit as a smelt; and 
that, after first descending to the ocean and tasting its marine 
food, it never again resorts to its in&niile food as a constant 
source of nourishment." He also stated that " nothing whatever 
is found in the stomach or intestines of the fresh sea salmon but a 
little reddish substance, which he found to be the ova of some species 
of Echinodermata/' and affirms that such is the sole food of the 
salmon in the sea. Yarrell asserts that the salmon feeds on small 
fishes and marine animals, while Dr. Fleming says that their 
favourite food in the sea is the sand eel. To test the accuracy of 
these statements. Dr. M *Intosh, with regard to the Tay, examined 
the stomachs and intestines of upwards of a hundred salmon and 
grilse caught in the river this year from February to June." In 
summing up the evidence Dr. M 'Intosh expresses his opinion that 
it is a mistake to suppose that salmon do not feed in fresh water 
at all, as well as to suppose that they feed voraciously. The tme 
state of matters would seem to \>q \]iciai\. Vn it^Vi 'water they feed 
rarely, and at intervals, but not ttom ^woX. ^ -swwaJc^^ vi*^ 
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eontentfl of the aboye-mentioned stomachs show, and, further, 
that such food is occasionally found in the stomach from February 
to August. 

THE HEBBING. 
Some extracts from the Keport of the Eoyal Commission (con- 
sisting of Professors Lyon Playfair and Huxley, and Lieutenant- 
Colonel Maxwell) appear in the Edinburgh Philosophical JoitmcU, 
and contain some interesting particulars respecting the natural 
history of this valuable fish. It is found m four conditions : — 
1. Fry or sill; 2. Maties or fat herring ; 3. Full herring ; 4. Shot- 
ten, or spent herring. Adult full herrings generally vary in 
length from ten to fifteen inches ; they may vary, it is said, from 
seven to seventeen inches. Their food consists of small Crustacea 
and fish, and particularly sand eels ; while in the matie condition 
they feed voraciously. Their enemies are fish (cod, ling, &c.); 
birds (gulls and gannets) ; marine mammals (porpoise, and other 
cetacea) ; and man. In 1861 there were in Scotland, and that 
part of England over which the Fishery Board have jurisdiction, 
42,751 fishermen and boys engaged in the herring fishery. The 
total take of the year would give about 20,000 herrings for each 
of these persons, or nearly 900, 000,000 for the whole I This vast 
number sinks into insignificance if compared with the total de- 
struction effected by agencies over which man has no control 
Cronsider the destruction of large herring by cod and ling alone. 
It is a very common thing to find a codfish with six or seven large 
herrings in his stomach, of which not one has remained long 
enough to be digested. If, in order to be safe, we allow a codfish 
only two herrings per diem, and let him feed on herrings for only 
«even months of the year, then — 2 herrings x 210 days — 420 her- 
rings — his allowance during that time; and fifty codfish will 
eqSal one fisherman in destructive power. But the quantity of 
ood and ling taken in 1861, and registered by the Fishery Board, 
was over 80,000 cwt. On an average thirty codfish go to 1 cwt. 
of the dried fish. Hence, at least 2,400,000 codfish were caught 
in 1861. But, if fifty codfish equal one fisherman, 2,400,000 will 
equal 48,000 fishermen. In other words, the cod and ling caught 
<m the Scotch coast in 1861, if they had been left in the water, 
would have caught as many herrings as a number of fishermen 
equal to all those in Scotland, and six thousand more, in the same 
year., 

STUBGEON. 
Mb. Fbank Buokland, in a letter to the Times, July 29, 1863, 
writes: — '*A few days since, one of these fish, about three feet 
long, was caught in a whitebait net near the mouth of the Thames, 
.and brought alive to Billingsgate. It was bought by Mr. Chsxlo^^ 
fishmonger of Pimlico, who kept it some i\iTQe ^-^m «. \as^ -d^^ 
^en Bent it to the Zoological Gardens, NT\ieTQ \^ ii<w \&. *^^^^ '^^^ 
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The ownen of Salmon fisheries in England have Tasiiy im- 
proved them by putting a stop to the wasteful system whidi, 
in many rivers, haa almost destroyed this fish. In the Severn, 
notwithstanding its extremely depreciated condition, there has 
been a very considerable increase in the quantity of new fish 
captured, and the number of spawning fish that passed up was 
beyond what was ever before witnessed. The salmon produce of 
the Tay is about 15 times that of the Severn, though the Tay is 
only hiUf the size of the Severn, is of no better quality, and does 
not produce half the number of fish it might. 

A great change has been made in the law by the Act of 1861 : 
objectionable engines have been abolished, or restrictions imposed 
upon them ; artificial obstructions will gradually disappear as the 
Act is put in force, and free gaps and fishpasses restore to the 
fish the highway provided by nature for their breeding operations. 

Some schemes for the extension of pisciculture in England are 
now being matured. Mr. Buckland has described his experiments 
of fish hatching in the Thames ; how they will succeed must be 
left to time to develope. If a great series of breeding-ponds were 
constructed to feed the Severn, it would tend to the multiplication 
of our finest salmon, and assuredly raise the fish rental of that fine 
river to a very high point. 

FOOD OF THE SALMON. 

On the Food of the Salmon and its Parasites, some notes 
appear in the Journal of the Linnean Society, contributed by 
Dr. W. Garmichael M 'In tosh. Some time ago Dr. Knox, in a 
paper read before the Society, controverted the views of Valen- 
ciennes, who describes the salmon as voracious and a devourer of 
fishes, adding that *^from the time it enters the fresh water it 
ceases to feed, properly speaking, although it may occasionally 
rise to a fly, or be tempted to attack, a worm or minnow, io 
accordance, seemingly, with its original habit as a smelt; and 
that, after first descending to the ocean and tasting its marine 
food, it never again resorts to its infantile food as a constant 
source of nourishment." He also stated that " nothing whatever 
is found in the stomach or intestines of the fresh sea salmon but a 
little reddish substance, which he found to be the ova of some species 
of Echinodermata," and affirms that such is the sole food of the 
salmon in the sea. Yarrell asserts that the salmon feeds on small 
fishes and marine animals, while Dr. Fleming says that their 
favourite food in the sea is the sand eel. To test the accuracy of 
these statements, Dr. M 'In tosh, with regard to the Tay, examined 
the stomachs and intestines of upwards of a hundred salmon and 
grilse caught in the river this year from February to June." In 
Rumming up the evidence Dr. M 'Intosh expresses his opinion that 
it is a mistake to suppose that salmon do not feed in fresh water 
at all, as well as to suppose that they feed voraciously. The trae 
state of matters would seem to be that in fresh water they feed 
rarely, and at intervailB, but not irom ^«d\, oi -skrasaX.^^ «i^ ^« 
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contents of the aboye-mentioned stomachs show, and, further, 
that such food is occasionally found in the stomach from February 
to August. 

THE H£BBING. 
Some extracts from the Beport of the Koyal Commission (con- 
sisting of Professors Lyon Playfair and Huxley, and Lieutenant- 
Colonel Maxwell) appear in the Edinburgh Philosophical Journal, 
and contain some interesting particulars respecting the natural 
history of this valuable fish. It is found in four conditions : — 
1. Fry or sill ; 2. Maties or fat herring ; 3. Full herring ; 4. Shot- 
ten, or spent herring. Adult full herrings generally vary in 
length from ten to fifteen inches ; they may vary, it is said, from 
seven to seventeen inches. Their food consists of small Crustacea 
and fish, and particularly sand eels ; while in the matie condition 
they feed voraciously. Their enemies are fish (cod, Img, &c.); 
birds (gulls and gannets) ; marine mammals (porpoise, and other 
cetacea) ; and man. In 1861 there were in Scotland, and that 
part of England over which the Fishery Board have jurisdiction, 
42,751 fishermen and boys engaged in the herring fishery. The 
totsd take of the year would give about 20,000 herrings for each 
of these persons, or nearly 900,000,000 for the whole ! This vast 
number sinks into insignificance if compared with the total de- 
struction effected by agencies over which man has no control. 
Oonsider the destruction of large herring by cod and ling alone. 
It is a very common thing to find a codfish with six or seven large 
herrings in his stomach, of which not one has remained long 
enough to be digested. If, in order to be safe, we allow a codfish 
only two herrings per diem, and let him feed on herrings for only 
seven months of the year, then — 2 herrings x 210 days— 420 her- 
rings — ^his allowance during that time; and fifty codfish will 
equal one fisherman in destructive power. But the quantity of 
eoid and ling taken in 1861, and registered by the Fishery Board, 
was over 80,000 cwt. On an average thirty codfish go to 1 cwt. 
of the dried fish. Hence, at least 2,400,000 codfish were caught 
in 1861. But, if fifty codfish equal one fisherman, 2,400,000 will 
equal 48,000 fishermen. In other words, the cod and ling caught 
on the Scotch coast in 1861, if they had been left in the water, 
would have caught as many herrings as a number of fishermen 
equal to all those in Scotland, and six thousand more, in the same 
year., 

STX7BQE0N. 

Mb. Fbank Buokland, in a letter to the Times, July 29, 1863, 
writes: — **A few days since, one of these fish, about three feet 
long, was caught in a whitebait net near the mouth of the Thames, 
-and brought alive to Billingsgate. It was bought by Mr. Ch.«£\s».^ 
fishmonger of Pimlico, who kept it some \i\iT«^ ^^^\w ^ \aa^ "^^^ 
;tiien sent it to the Zoological Grardena^ 'wViftt^ \^ i^a^ *^« '^^^ "^^^^ 
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seems in good health, all but a woand whidi has been made bj « 
rope just above his tail. Mr. Bartlett and myself haye had a con- 
sultation as to what to rive him to eat, for he will not toodi earth- 
worms or small fish, and we have agreed to try him with water 
shells of various kinds, for havuig lately dissected the stomadis of 
several sturgeons, especially one, the property of Mr. Heok, of 
Portman-stiiet, which was 9 feet 2 inches long, weighed neaily 
4 cwt., and contained no less than three laige buckets full oif 
caviare or roe, I have found the contents of the stomachs of star* 
geons to be principally comminuted portions of shells, and coca* 
sionally sand worms." 

On July 6, 1863, a fisherman of Rochester, in Limehouse-reach, 
a short distance below Bochester-bridge, succeeded in catching an 
unusually large Sturgeon, which, after some difficulty, he landed. 
The fish, one of the largest ever caught in an English river, mea- 
sured exactly 7 ft., and weighed 170 lb. The sturgeon being what 
is termed a ** Boyal" fish, l^longs by ancient charter to the Mayor 
of Rochester : on receiving it his worship at once forwarded it as 
a present to the Prince of Wales, in the custody of the water* 
bailifif, the fish being delivered alive at Marlborough House am 
July 7. This is the second large stuigeon captured in the Med- 
way within a very short time, the last Royal fish being caught by 
the same fisherman who effected this capture. 

THB LOBSTER. 

The nervous system in the Lobster has been minutely consi- 
dered by Dr. M. S. Oiouston, who has published an elaborate 
paper, with two engravings, in the Edinburgh PhUosaphiad 
Journal. He says, in conclusion, that a careful consideration of 
the minute structure of the nervous system of any invertebrate 
animal, such as the lobster, shows us that histologically and phy- 
siologically the vertebrate and invertebrate animals are nearly 
allied. In every essential point the ganglia and interganglionie 
cord of the lobster correspond to the spinal cord of the vertebrata^ 
while the cephalic ganglion is analogous both in structure and 
function to the brain. The tendency to segmentation seen in 
both kingdoms is most marked in the nervous system of the inve^ 
tebrata, because in this division the nervous system does not form 
the centre round which all the other parts are developed, as is the 
case with the spinal axis of the vertebrata. Such an examination 
makes us esteem lightly such generalizations of the mere external 
form of the nervous systein as that made by Audouin and Mihie* 
Edwards in the Crustacea, as being only a prelude to a mors 
natural and scientific classification. — Illustrated London Newt, 



THE KING CBAB (POLYFHBMUS). 

In the AnnaU of Natural History ^ Dr. E. J. Gray communi- 
cates some remarks on the uses of the elongated spinelike tail of 
this genus of Crustacea. In the shallow tank at the Liverpool 
Museum are some living specimeiia, ^\i«x«I^T. Gta.^ was shown 
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one UB6 these crabs make of the appendages. When turned over 
•n their backs, he saw them bend down the tail until they could 
reach some point of resistance, and then employ it to elevate the 
body and regain their normal position. He states that they never 
have been seen to use this tail for the purpose which has often been 
assigned to it — that is, for leaping from place to place by bending 
it under the body like the toy called a *' spring-jack" or ''leaping- 
frog." 

FBBNCH OYSTEB-FISHERT. 

The number of Oysters taken by the boats of Granville in the 
season of 1862-8 was about 4,500,000. The open sea fishing 
enly produced 200,000; but the number of boats which took 
part in it was small, in consequence of the little profit which the 
fishermen expected. The oysters having been sold at 28f. the thou- 
sand, the total profit of the season has been 126,000f. The 
number of fish just mentioned, and the amount obtained, are the 
smallest yet known in a season at Granville. The fishermen of 
Cancale have hot been more fortunate, in consequence of the im- 
poverished state of the beds, formerly so productive, but which 
for some years past have been worked by too large a number 
of boats. In the season 1861-2 the Granville boats took 13,396,677 
oysters, which, being sold atl8f. the thousand, produced 241, 140f. 
The Granville season of 1852-3 produced 91,000,000 oyHters, which 
Sold for 720, 138f. The Caucale fishermen then obtained almost 
similar results, although oysters were only worth 7f. or 8f. the 
thousand instead of 26f. or 28f., which must be paid in consequence 
of their scarcity. 

VIPERS IN FRANCE. 

The large increase of these reptiles in France, observed of late 
years, having become serious enough to induce the Government to 
suggest to the Councils- General of Departments the propriety of 
voting a sum of money for their destruction, the following Report 
presented to the Society of Acclimatization on the subject by M. 
li^on Soubeiran acquires peculiar interest. The vipers known in 
France are of three kinds : the Yipera pelias, the head of which 
is covered with smooth laminse instead of scales ; the Yipera 
aspis, with scales all over, and a truncated head ; and the Yipera 
ammodytes, also with a scaly head, but ending in a soft point. 
Yipers are extremely irascible, and although they usually take to 
flight at the approach of man, they will sometimes attack and 
pursue him. In Haute-Marne the council of the arrondissement 
of Chaumont in 1856 voted 1500f. for the purpose, every head of a 
viper being paid 50c. ; the sum, however, proved quite insufficient, 
the number of vipers killed being 17,415. In 1858 the number 
-was 11,582, and the total amount in six years was 57,045 vipers 
in that single department. The destmction of this reptile, however, 
is best effected by favouring the multiplication, ot c;tQ>'^R^ «sA ^>s^* 
— Galignan/Cs Metsengtr, 
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*'THB GREAT SEA-SEBPENT.*' 

The existence of this extraordinary object of curiosity, if no<7 
also of terror, has acquired additional corroboration in the sub- 
joined letter, which has been received in Liverpool from one of 
the officers of the African midhsteamer Athenian : — *' Cape Palmas, 
May 16, 1863. — All doubts may now be set*?it rest about the 
Great Sea Serpent. On the 6th of May the African Koyal mxl- 
steamer Athenian, on her passage from Teneriffe to Bathurst, fell 
in with one. About 7 a.m. John Chappie, quartermaster, at the 
wheel, saw something floating towards the ship. He called the 
attention of the Rev. Mr. Smith and another passenger, who 
were on deck at the time, to it. On nearing the steamer the object 
was discovered to be a huge snake, about 100 feet long, of a daik 
brown colour, head and tail out of water, the body slightly under. 
On its head was something like a mane, and the body was about 
the size of our mainmast." 



LIFE IN THE DEEP OCEAN. 

We read in the Proceedings of the Natural History Society of 
Boston, U.S,, an observation of Mr. Marcou, in regard to deep- 
sea soundings, that a Norwegian naturalist had recently obtained, 
by means of the same instruments used by Captain M'CIintock 
and Dr. Wallich, between Cape North and Spitzbergen, living 
animals from a depth of 8400 ft. (more than a mile and a half). 
At this depth, where the temperature was only three- tenths of a 
degree centigrade (nearly the freezing point), were found living 
polyps, mussels, tunicala, annelides, and bright- coloured crus- 
taceans. The same naturalist had found ammonites (probably 
Jurassic) and leaves resembling those of the palmetto (probably 
Miocene) at Spitzbergen. 

the silkwobm in prance. 
M. 6u£rin-M£neville has given the Soci^te d'Acclimatation an 
account of the results obtained in various parts of France from 
the endeavours to overcome the baneful effects of the disease of 
the Silkworm. It appears from this account that all the attempts 
to find a specific against this disease have signally failed ; but 
that most practical men are now of opinion that the disorder is 
owing to the blight which has attacked the mulberry tree m 
various districts. It is now certain that breeds brought from 
places where the disease of the silkworm does not exist yield a 
good crop the first year in the infected districts, but cannot be 
propagated, their eggs being tainted like those of the diseased 
worms. Hence breeders are obliged every year to import eggs 
from foreign countries, when they can find healthy ones, wMch 
becomes daily more difficult. Nevertheless, from the experiment 
made with great care, it would seem that eggs obtained from 
diseased silkworms will produce a breed exempt from the disease 
in a country where the lattet Yiaa no^.-^^^.Vst^kftn. out. In order 
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the better to compare the results obtained in different depart- 
ments, M.' Gu^rin-M^neville has established a "central labo- 
ratory of comparative sericiculture" at the school of Ailanthicul- 
ture, which he has founded at the Emperor's farm near Yincennes, 
where all the experiments made by the various agricultural socie- 
ties of France are repeated, compared, and centralized. The 
acclimatization of the silkworm which feeds on the Ailanthus, or 
Japan varnish-tree, is progressing favourably both in France and 
in other parts of Europe. The Palma Christi silkworm has suc- 
ceeded admirably at La Plate. That which feeds on the oak has 
failed in France for the present, but it is likely to succeed this 
year in Holland, eggs having been brought over from Japan by 
if. Pompe Van Meert der Woort. This silkworm is called "Ya- 
ma-mi " by the Japanese ; it lives in a wild state in an island 
called Fatsy-sio, which is a place of exile. The silk it yields is 
made into very strong stuff, which never changes its colour, but 
which, on the other hand, takes no dye. This silk is a monopoly 
of the Japanese Government, and is not allowed to be an article 
of trade. 

TBTOONA OABBONABIA. 

The President of the Entomological Society has exhibited the 
nest of Trigona Carbonaria, from Queensland : this led to an in- 
teresting discussion, participated in by the President, Prof. West- 
wood, Mr. Waterhouse, and Mr. Bates, as to the true position 
and affinities of this so-called Trigona, and as to the form and the 
origin of the form of the cells of bees in general. 



THB HONBT-BSE. 

In the Annctla of Natwral History for April we have the trans- 
lation of part of a paper on '* The Geographical Distribution and 
Varieties of the Honey- Bee," by Dr. A. Gerstacker, of which we 
give a few points ; — Latreille, Brun, and other writers considered 
that our common bee, as distinguished from the Italian bee, is 
indigenous to the north of Europe. An opposite opinion is also 
very generally held. The latest writer on the subject (Yon Ber- 
lepsoh) says that our bee is demonstrably indigenous in the hot 
countries of the Old World, where an almost perpetually serene 
sky enables it to work throughout nearly the whole year ; and that, 
at a very early period, human civilization carried it into northern 
localities, where it is compelled to remain in its dwelling, contrary 
to its nature, for several cold months. It has no winter sleep like 
other allied insects indigenous to the country. Dr. Gerstacker, 
however, after examining the arguments adduced, considers that 
we must still regard the question of the origin of the honey-bee as 
in a state of complete uncertainty. 

Mr. Waring has exhibited to the Entomological Society some 
dead pupse of drones which h3 had found near tbL"6 ««tew!kR» ci\ «v\^ 
of his beehives ; they were not c\\iite iuY^.^ mi8.\.\a^^<» «sA*^^^^^ 
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seem that the bees must have cut off the caps of the cells, and cast 
out the dead pupas ; but he was unable to throw auy light upon the 
cause of theur death. 

The Presideot of the Entomological Society has exhibited spwa^ 
mens of Branla caccBf which on the Contineut had been found to 
be very destructive of the honey in beehives ; it had only recently 
been found in this country, and had been imported with the Apit 
ligtigtiea, in a hive of which species the exhibited specimens had 
been discovered. 

HEBMAPHBODITE INSECTS. 

Mb. Bond has exhibited to the Entomological Society H^maphro- 
dites of Anthocfuiris Cardamines and PapUio Miichaon, the former 
captured near London, the latter from Whittlesea Mere : in both 
specimeus the right side of the insect was of the female form, and 
the left side of the male form. 

The President of the Society has also shown drawings of two 
hermaphrodites of the honey-bee : in the first specimen the right 
side partook of the male characters, the antenna, eye, anterior and 
intermediate leg being male, whilst the wing and posterior 1^ 
were female or worker, and the left side was entirely worker : the? 
second specimen was partly male and partly worker, the left side 
partaking of the male characters ; the left eye, antenna, wing, an- 
terior, intermediate and posterior leg being of the true male form ; 
the abdomen was considerably enlarged on the left side. 



RARE INSECTS. 

We find the following in the Proceedings of the Entomological 
Society, July 6 : — Professor Westwood exhibited Gracilaria rvfi- 
penneila, bred from larvte recently found in the Italian portion of 
the Tyrol, which had rolled up the leaves of walnut-trees, the ordi- 
nary food of the species being the plane-tree ; also sketches of the 
larva and pupa of the genus Coronis, from the collection of Dr. 
Kaden at Dresden, and of the genus Castina ; the larvae of the 
latter burrowed in the stems of trees, and was a large fleshy grub, 
like that of a Longicorn beetle, whilst the pupa had its abdomen 
furnished with two rows of reflexed spines, which enabled it to 
work its way along the burrowed stems after the manner of Cos- 
sus ; also specimens of Fapilio Castor and P. Pollux, described 
in the Arcana EifUomologica as two species, but which Mr. Q. 
Gray considered to be the sexes of one species ; the professor, 
however, possessed the males of both forms, and the female of 
Pollux ; and one of the exhibited specimens of P, Castor^ from 
the collection of Mr. Semper, of Altona, was a hermaphrodite, or 
rather had a gynandromorphous wing, part of that wing both on 
the upper and under sides (but not equal or corresponding parts 
on both sides), having the marking and coloration of the male, and 
part having markings and coloration which were properly those of 
the female. From a consideration of these circumstances, he was 
gtlJJ disposed to maintain the sp^ci^c <V\'aV.v[iQ\iTi«%&of Pa'gilio Cku^ 
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and P. Polhtx, Professor Westwood also exhibited the imago of 
Eucheird socialise from Mexico, a species whose larvse were grega^ 
rioos, and which formed the singular family-cocoon described by 
him in the first volume of the Society's TransactwM. 

MINING OP LEPIDOPTKRA. 

Pbof. Westwood has exhibited to the Entomological Society 
a large tough pouch from Africa^ which had been cut off from the 
branch of a tree to which it had been suspended : it was doubtless 
the nest of some gregarious Lepidopterous larva. He also exhi- 
bited leaves of various plants mined by Lepidopterous larvae, and 
mounted on glass, so as to show the larvse inside : this mode of 
exhibiting the miners, and the shape and peculiarities of their 
workings, was due to Mr. Stone, of Brighthampton. 



UTILITY OP COLOURING, 

Mb. T. W. Wood has made some remarks to the Entomological 
Society on the Coloration and mimicry of nature visible on the 
under side of the wings of Anihocharis Ca/rdamincs when at rest, 
and on the utility of this colouring in the preservation of the in- 
sect. The butterfly might, during May, be found towards even- 
ing or in cloudy weather at rest in very exposed situations, on the 
tops of grasses and flowers, and more particularly on those of 
Antkriscus sylvestris : the chequered white and green of the 
wings exactly resembled the small white flowers of the Anthriscus, 
as seen against the green background of the hedgerow behind, 
and thus preserved the insect from observation : it was to be 
remarked, too, that, except as a secure resting-place, the butter-^ 
fly did not appear to be partial to the Anthriscus, but preferred 
to hover over and suck the juices of the wild geranium and other 
plants. 



ACCLIMATIZATION OF ANIMAL AND VEGETABLE PBODUCTS. 

In the Annals of Nataral History Dr. J. E. Gray has inserted 
a copy of the circular on this subject prepared by Mr. Wallace, 
approved of by a committee formed at the British Association 
meeting at Cambridge (consisting of Dr. Selater, Mr. Alfred 
Newton, Mr. Wallace, and Dr. Gray), and now in course of dis- 
tribution. The following are some of the points of inquiry to 
which the attention of persons resident in extra- European coun- 
tries is especially requested : — 1. As to the domesticated animals 
indigenous to the country, their differences from the wild races, 
the possibility of domesticating the latter, &c. 2. As to the do- 
mesticated animals which have been introduced from other coun- 
tries, the date of their introduction, food, habits, longevity, 
fecundity, diseases, &c. 3. Special inquiries relating to the more 
common domestic animals — viz., sheep, horses^ c«.i>iX!b^ ^^'^> 
docks^ and geese ; the capability oi ioimm^ V^Xsn.^^ ^^« 
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AOCLIKATIZATION AT THE ANTIPODES. 

The Acclimatization Society of Victoria has obtained a valuable 
site in a reserve of 500 acres appropriated as the Koyal Park. 
To this spot tlie Society and its friends are enabled to take the 
animals and birds which they may import into the colony. In 
order to fit it for the reception of animals, a sum of about 4000Z. 
has been expended. There are paddocks with sheds erected, into 
which the goats and llamas that feed about the park in the day- 
time are driven for shelter. Arrangements have been made for 
dividing and classifying the live stock. Substantially-constructed 
cages contain pheasants and doves, and such class of birds, with 
shelter cots in the centre. The water fowl have their ponds in 
which to disport themselves, and an island on which to breed. 
The zebras, the elks, and the ostriches have their separate com- 
partments ; a system, in short, is provided even more complete 
than that which exists at our own Zoological Gardens in the 
Eegent's Park. Here a host of small birds, after resting from the 
fatigues of their voyage across the sea, are set at liberty to 
breed in the country, and establish for their races a home among 
the wilds of Australia. The birds which have been set free si 
the Botanical Gardens of Victoria have been 18 canaries, 18 
blackbirds, 24 thrushes, 6 Califomian quail, 60 English wild 
ducks, 85 Java sparrows, 4 English robins, 8 turtle-doves, and 
50 mino bu*ds. At Philip Island there have been located 5 phea- 
sants, 6 skylarks, 6 Californian quail, 4 thrushes, 4 blackbirds, 1 
pair white swans ; at Sandhurst, 4 pheasants, 4 skylarks, and 4 
thrushes ; at Yarra, 6 thrushes and 4 skylarks ; and near Sydney, 
7 thrushes, 4 skylarks, and 10 blackbirds. 



BOTANY. 

THE ELEMENTARY TISSUES OP PLANTS. 

M. Lestiboudois has submitted a memoir on this subject to 
the French Academy of Sciences. After mature consideration of 
the internal structure of plants, he arrives at the conclusion that 
we cannot consider as a general and, so to speak, exclusive appa- 
ratus those reservoirs which show very dissimilar dispositions, 
which contain very heterogeneous liquids, and which are wanting 
in the greater number of vegetables. As to the vessels stated to 
contain transparent and granuliferous liquids, and to branch out and 
become anastomosed, like certain lacteal vessels, M. Lestiboudois 
is not able to affirm their presence. He frequently met with 
transparent tubes, filled in various degrees with granuliferous 
liquids ; but these tubes were straight, and not anastomosed. 
"We cannot, then," he says, "admit that there is in plants a 
special circulatory apparatus. All the parts of diverse forms may 
concur in the transport of nouna\i\T\g \\c]^\da\ tend, vihatever be 
the diversity of the conformations "bdon^vii^ \.o \X\^ w^xvvi t3&- 
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ipents and the proper functions which may be assigned to them, 
we cannot rationally consider the unity of tissues in vegetables to 
be established.*' 



THE OONTBACTILE TISSUES OF PLANTS. 
An abstract of M. Cohn's memoir on this interesting subject, 
so intimately related to the boundary-line between the animal and 
vegetable kingdoms, appears in the March number of the Annals 
•of NatvraZ History. There are differential characters between 
the higher forms of each sub-kingdom, yet the phenomena of 
irritability and of movement on parts of many of the higher planta 
bear a general resemblance to those presented by the tissues of 
the higher classes of animals, though their active cause has been 
attributed to mechanical forces in connexion with structural pecu- 
liarities. After a great number of experiments and due conside- 
ration on the phenomena, M. Cohn concludes that these and 
•other researches go to demonstrate that the cell tissue of the fila- 
ments of centaurea possesses irritability (in the sense used by 
Haller), and likewise an innate motive power, both these pro- 
perties resembling in all essential points their like as found in the 
•contractile and irritable parts of animals. This analogy, however, 
does not imply the existence of muscles and associated nerves as 
found in the higher animals, where a physiological differentiation 
of tissues prevails, in order to qualify for the performance of func- 
tions of the highest order, but points more precisely to the irri- 
table and contractile tissue of the lowest animals which possess 
neither muscles nor nerves. The translation in abstract of M. 
Cohn's memoir is by Dr. J. T. Arlidge. — JUustrated London 
News. 



KEW GARDEN AT FABIS. 

• It is not generally known that the Municipal Council of Paris 
have founded a large establishment in the Bois de Boulogne, near 
jja Muette, in wMch legions of plants of every description are 
reared, and which are afterwards transplanted to ornament the 
numerous public gardens throughout Paris. This plantation, 
said to be unique in Europe, has lately been increased by an 
addition which forms altogether a superficies of 4400 yards. 
Within this space there are no less than 25 hothouses of various 
descriptions, and greenhouses, representing a glazed surface 
of 10,000 yards. One hothouse, which covers 433 yards of 
ground, is appropriated to the cultivation of palm trees and other 
tali plants, of which there are at least 2000 at present growing 
there. Another hothouse 500 yards long covers 250 camelias. 
Several plants are to be seen which were originally raised at Mal- 
maison by the Empress Josephine. 2500 fuchsias, of at leant 
100 varieties, are to be seen in another hothouse of 110 yarda 
long specially reserved for them. Tbex© ota X^'sm^^ \xv ^svs:Kic»Kt 
,part of the garden a great number oi 'va\\i8XAftC»\ivii«&^ ^^\i^^. "^^^^ 
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hothooaeB are warmed by twenty-two machines for heating water> 
and by two powerful caloriferes for producing hot air. 



TBANSPLANTING OF LABOE TBEES. 

Sib Joseph Paxton and other English horticulturists were, 
we believe, the first who attempted, or at any rate perfected, the 
system of removing large trees from one place to another ; bnt 
during the last few years it has been practised in Paris to an 
extent unknown elsewhere. At spring and fall the transplanting 
trucks, or wheeled frames, are to be seen in all directions, and 
the Champs Elys^es, the Boulevards, and the various squares 
recently laid out in many parts of the town, have been adorned 
with thousands of noble trees by these means. A Keport was 
made on the subject the other day to the Central Society of H(Hr- 
ticulture, by which we are told that horse-chestnut trees more 
than 89 inches in diameter, and a catalpa tree 150 years old and 
23 inches in diameter, have been transplanted with success. 
Another and very remarkable case is mentioned, namely, that of 
three good- sized trees growing in such a manner that they could 
not be sepamted, having been removed together from a private 
garden about to be destroyed, the mass of roots and earth mea- 
suring five metres, or about sixteen feet English in length. It 
has been discovered, that the bleeding of trees, and the attacks of 
insects, after the cutting off of branches, may be effectually stop- 
ped by the simple method of well brushing the part exposed with 
a paste made of wood-ashes and water : the ash enters between 
the fibres of tho wood and prevents exudation, while the alkaline 
property of the mixture keeps off insects. — Popular Science 
Jtevievj, 



THE WHEAT CROP OP 1863. 

Mr. Lawes, of Bothamsted, has communicated to the Times 
the following account of the wheat crop of last year's harvest^ 
with some of the results of his own experience on the subject. 

** On a field of 14 acres, I have grown wheat every year, for 
the last twenty years. During the whole of this period, one 
portion of the land has been left entirely unmanured, another has 
received 14 tons of farmyard manure annually, and the remainder 
has been divided into numerous plots, which have respectively 
been manured with different artificial combinations, some calcu- 
lated to yield moderate crops, and others the heaviest produce 
which the characters of the soil and seasons will admit of. With 
some exceptions, the same description of manure is applied year 
after year on the same plot, so that the variation in Uie produce 
from one year to another is mainly due to the characters of the 
seasons ; and experience has shown that the produce of this field 
affords a tolerably correct indication of the general character of 
the wheat crop over a pretty wide a-vea,. 
**The following is a statemenV, oi ^JQft wsiwkclXa ^1 \iv^xv^ 
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obtained without manure, and by fannyard manure in 1863, com- 
pared with the average of the preceding ten years under the same 
conditions : — 

Bushels of Com per Acre. 

Harvest, Average of 10 Years. 

1863. 1853*1862. 



Unnumnred every year 17J 15i 

Fannyard manure every year ... 44 36f 

" Thus, even the unmanured land has given rather more pro- 
duce in the favourable season of the twentieth year than the 
average of the preceding ten years ; but the increase due to 
season was far greater where the farmyard manure was employed. 
It was even greater still in many of the cases where artificial 
manures were applied, as the following results (which include 
thoee of all the plots where the yield of the present season ex- 
ceeded 50 bushels per acre) will show : — 



Busheb of Com per Acre. 



Bushels of Com per Acre. 



Harvest, 


Average of 10 Years, 


Harvest, 


Average of 10 Years, 


1863. 


1853-1862. 


1863. 


1853-1862. 


6Si 


35* 


53i 


33* 


64 


35* 


53* 


34 


6&k 


37 


54 


33 


65 


37* 


53- 


34- 


65^ 


33J 


5&t 


37 


^ 


3H 


55 


38 



*'It is seen that in almost every one of these cases the pro- 
duce of 1863 was one-half more than the average of the pre- 
ceding ten years, with the same description of manure. The 
quality, as indicated by the weight per bushel, was also consider- 
ably above Hie average. It should be observed, too, that on 
only one of these plots has there ever before, during the whole- 
course of the experiments, been obtained as much as 50 bushela 
per acre, and on it only twice — namely, in 1854 and 1857. 

'* I may add, that in an adjoining field, not treated experi- 
mentally, but under the ordinary management of the farm, the 
yield of wheat this year (after clover) is more than 63 bushels 
per acre. 

*' These results may, I think, be taken as fully confirmatory 
of the generally expressed opinion that the wheat crop of 1863 
is one of the largest that has been grown for many years, and 
also of superior quality. Those who fear that our soils are be- 
coming rapidly exhausted may, perhaps, derive some comfort 
from the fact that a field of ordinary wheat-land has grown 20 
crops in succession, the twentieth crop, even without manure, 
being heavier than the average of the ten preceding years, and 
that obtained by various artificial manures being considerably 
heavier than in any preceding season oi t\i'd %eT\&%.'''' 
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SULPHUBINO VIKKS. 

A FAPEB has been read to the French Academy of Scienoes, 
received from M. Bouisson, on ophthalmia produced by the Sul- 
phuring of Yines. From the moment this practice was had re- 
course to for the purpose of destroying the oidium, it was per* 
ceived that sore eyes became very prevalent among the labonien 
engaged in that work. Sulphur is employed under the form d 
a sublimate called flowers of sulphur, or else in a triturated state. 
In the former case it contains a small but perceptible quantity of 
free sulphuric acid ; in the latter case there is hardly a trace of it; 
and accordingly, the sublimate is infinitely more efficacious than 
the mere powder. Under the microscope, the powder presets 
irregular forms ending in angles and points, while the flowera 
appear under the form of very small round globules ; hence the 
mechanical action of the former is much more irritating than that 
of the flowers of sulphur. But mechanical irritation being less 
active than the chemical one of sulphuric acid on the conjunctiva 
or external coat of the eye, triturated sulphur is less injurious to 
that organ than flower of sulphur. Begarding the instmmenti 
used for the diffusion of sulphur, the bellows are less hurtful to 
the eyes than the sieve, which scatters about a great deal of the 
powder in the air. A man works seven hours per day, during 
which time he expends ten kilogrammes of sulphur. The ope- 
ration lasts five days per hectare, and is repeated three or fotir 
times during the season. Sore eyes are chiefly prevalent daring 
the last sulphuring process, showing that heat and drought in- 
crease the in-itating effects of sulphur. Women and children being 
chiefly employed in the operation, they are most subject to this 
kind of ophthalmia, which, however, is not malignant, and 
generally consists in a mere inflammation of the conjunctiva. Hm 
mixture of sulphur with lime, recently proposed, is more hurtfiil 
to the eyes than sulphur alone ; but mixture of sulphur and plaster 
is better for the eyes, though detrimental to the respiratoiy 
organs. 



CULTIVATION OP FBUIT TRBE8. 

We find in Galignani's Messenger a,n account of M. Jacquesson's 
extensive grounds near Ch&lons, where a new system of Arboricul* 
ture has been introduced, under the management of M. Danifll ^ 
Hoolbrenck. The following description will give an idea of that 
horticulturist's method. In the case of vines, I^I. Hoolbrenck, at 
the end of winter, bends down one or two vine-shoots of the pw* 
ceding year upon each stock, so as to lie below the horizontal, at 
an angle of 1 12 deg. counted from the vertical. All the othfli 
shoots are pruned away. In consequence of this inclination, the 
sap lingers under the bark, and favours the development of » 
great number of buds, which in due time become branches lato 
with grapea. On the otlier \ia.Tid, t\i^ v\«>.^ produces at the base of 
the inclined branch a vigoioua b^oo\., -w^ivt^i «^tv\x^^ m-^ -swfOaaS^x 
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^pd which, in the following year, will replace the fruit-branch. 
WHen seyeral buds appear on the stem which, in the preceding 
year, produced the shoot laden with grapes, the weaker ones are 
jramoved, and only that which appears most vigorous is preserved. 
X|y this means the exhaustion of the stock is prevented, and in 
the following autumn a long and vigorous shoot is obtained, 
iriiich replaces the other. M. Hoolbrenck proposes to apply this 
meihod to all fruit-trees. Nevertheless, as the pear, apple, and 
nhun-trees produce fruit on the old branches, those which bore 
nuit in the preceding year cannot be suppressed. The bending of 
frnitrbranches on the pear and apple-tree has produced extra* 
ordinary results in M. Jacquesson's orchards: young pear-trees 
in the nursery, their branches two years old, were laden with 
Abundance of very fine fruit. . The bending-down of the fruit- 
branches is peculiarly well adapted to trees that are slow in pro- 
dnoing fruit. It gives the shoots which would only yield wood 
time to be transformed into fruit branches in the course of a year, 
and it favours the production of fruitful shoots, even on the old 
blanches and bark. Expenence will show whether the trees sub- 
jected to M. Hoolbrenck's mode of treatment will live long, 
and continue to yield the abundant crops they have been pro- ■ 
ducing for these last two years. Certain it is that his system 
is also applicable to herbaceous plants, such as asparagus for 
instance, the stems of which, being bent down, produce new 
alimentary shoots from the middle of August to the middle of 
September. But M. Hoolbrenck does more : it is well known that 
the white part of asparagus is bitter and hard, and, therefore, unfit 
to eat. M. Hoolbrenck takes a bottle with the bottom broken off, 
and gives it a strong coating of whiting. With this fragment of 
a bottle thus prepared he covers each shoot of asparagus, as it 
makes its appearance, thus preventing the admission of air and 
light. By this means all that part of the asparagus so protected 
becomes as edible as the upper part. M. BLoolbrenck treats the 
aUanthus, or Japan varnish tree, in the same way, in order to pro- 
vide a larger quantity of food for the new species of silkworm that 
feeds upon it, and which he protects from birds by nets. 

THE OIDIUM, OR VINE DISEASE. 

An article on this scourge of the wine- producing countries has 
appeared in the Transactiona of the Royal Scottish Society of Arts, 
by its Vice-President, Mr. Mackay, from which we select a few 
&cts. Of the remedies proposed, none has been so efifectual as the 
free application of sublimed sulphur. This has saved the old vine 
at Hampton Court and many others. But it is manifest that it can- 
not be used in extensive vineyards. Mr. Forester calculated that 
the cost of applying sulphur to the vines of Portugal would equal a 
year s revenue of that kingdom. (?) M. Lazaris, of Athens, is said ^ 
have preserved vines by powdering them with a kind of argillaceous 
clay. It is very giatifying to learn tViat \AiQ ^\%^^&^ V-aaxssrj 
greatly abated on the Continent, and, vre \i0^e, V^ ^oxS\^ ^^Lx-kks^t 
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pear. One good effect has resulted from this calamity'the in- 
creased attention given to the health of the plants and to improTed 
methods of its cultivation. 

M. Druelle, of Niort, in the department of Denx-Sdvrei, hat 
reported to the French Academy of Sciences on the succesifol «oi- 
ployment of salt as the means of preserving vines firom the attacks 
of the oldium. His process consists in depositing aboat a pound 
of unrefined sea-salt in a small hole at the foot of each vine in 
November or December. Last year the vines thus treated com- 
pletely escaped the disease, which made great ravages on the 
other vines. M. Druelle's note has been referred to the conside-- 
ation of the eminent physiological botanists, MM. Fayen and 
Decaisne. — lUuttrated London News (abd.) 

THE BANANA. 

In December last was to be seen in the garden of the Horticul- 
tural Society at South Kensington a bunch of fruit of the West 
Indian banana (Mvsa Cavenduhii) of unusual size. It was 5 ft in 
circumference at the broad end of the bunch, and weighed 86 Iht 
(501b., we believe, is reckoned a very fine bunch). Most people 
are under the impression that it takes a long coarse of yean to 
get fruit from the banana in England. The fruit in the Horti- 
cultural garden may dispel this notion. Mr. P. L. Hind, F.B.H.S., 
of Byfleet, Surrey, who sent the fruit for exhibition, received sonft 
small plants from the West Indies on the 6th of September, 1862; 
and under the skilful culture of Mr. Carr, his gardener, one of 
these produced this enormous fruit ; in fact, the bunch was littb 
short in size of the plant which produced it. The plant 
was 4 ft. 6 in. in height, and the bunch about 3 ft It is un- 
necessary to say that the bunch had to be tied up and car^uQj 
supported. 



OBCHIDS. 

The cultivation of orchids is gradually undergoing a great change 
in this country. We now learn from the Journal of the Bofol 
Horticultural Society that the proper place in which to grow than 
is a moderately cool, moist house. They are no longer thrust in 
stoves whose stifling breath was scarcely less baleful to them than 
are to us the fevered blasts of ** the white man's grave." SokB| ^ 
ago as 1846, Mr. Linden drew attention to the fact that ti* 
Columbian species have no affection for a high temperatur^ and ' , 
that many prefer a low one. In Columbia, in South Americib ^ \ 
is said that no fewer than thii*teen species occur between 10,001 
and 11,000 ft., where Humboldt tells us it is as cold as the m«n 
of the month of March near Paris. One species of Epiendn* . 
Mr. Linden found in Columbia at a place where the mean ten^w ^ 
rature was about 40 deg., where trees were wanting, only 
pasturea found, and wYiere \\. occ^svoTi^U.^ snows. In the hot 
lands, on a level with the aeai, oxcYtida ^o "CksA, ^RAixxi^^^^^sua^V 
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t we have gone on, nearly twenty yean since, treating 
as if everything had been quite the reverse. Mr. Weir, 
lety's collector, has been sent on a mission to obtain new 
; his field of action being especially the Andes of New 
a, Quito and Peru. It is to be hoped that many cultivators 
%il themselves of the opportunity of obtaining the plants 
le may send home to give orchid- growing in this country a 
J on the rational system. Instructions are given in a paper 
Bateman, inserted in the number of the journal from 
be foregoing remarks are selected. 



THE COTTON-PLANT IN ITALY. 

EPOBT from the Royal Commissioners has been presented 
[talian Government on the cultivation of the Cotton-plant 
hem Italy. About 80,000 bales of cotton have been grown 
the past season in the latter district, including Sicily, 
lantity would, it is said, have been trebled, had it not been 
excessive drought that prevailed. The attempts hitherto 
o grow the celebrated Sea Island cotton have failed ; the 
produced is, however, very good, returning a profit to the 
tor, at the present price of cotton, of 201, an acre. A very 
story feature of the Report is the favourable nature of a 
ea of Central and Southern Italy for the growth of cotton, 
s very little doubt that Southern Italy alone could easily 
550, 000 bales of excellent cotton annually, which exceeds 
100 bales the quantity produced by South Carolina. The 
icant quantity of cotton now grown in Italy is the more 
able, when it is remembered that during the last century 
cultivated as far north as Tuscany, and was so abundant, 
ring the wars of Napoleon the First, and the Continental 
le, Italy supplied almost the whole of Europe with cotton, 
int was especially grown around Naples, and was known in 
rce as Castellamare cotton. 



COTTON OBOWINO IN FEANCK. 

Marquis de Foumes has been successful, at Marseilles, in 
eriments on cotton growing, and has been enabled to send 
iety three samples of cotton, viz. : — 1. Louisiana, or short 
remarkable for the luxuriant appearance of its capsules or 
ad the abundance and whiteness of its filaments ; 2. Sea* 
x>tton, or long staple, which is not so white or thick, appa- 
but infinitely more valuable on account of its long fibres, 
less and strength ; 3. the KiavrTiam quality, which, how- 
is been rather backward. M. de Foumbs is of opinion that 
3 of 1862 is quite equal in quality to that he exhibited 
ion last summer, and which was considered the third, as 
ity, of all the samples from other parts. 



254 TEAE-BOOK OF PACTS. 

CULUVATION OP OIKCHONA. 

Mb. C. B. Mabkham has read to the British Association % 
paper '* On the Cultivation of Cinchona in India." Dr. TbompMD 
said it was those only who knew how rapidly the supply of qui- 
nine from Chili and South America was being exhausted thai 
could know how inestimable was the work which the paper de* 
scribed. The experiments which had been made had shown, not 
only that the plant might be grown in other countries, but tkt 
the bark of the young tree yielded a much larger proportion of 
quinine than that of the old. The good which would result fi«m 
carrying the cultivation of the plant into new fields was immeoBe; 
for while the application of quinine was extending, many of the 
hospitals had to restrict its use on account of the expense ; and 
the result of the recent discoveries would be that physicians, when 
prescribing bark alone, would give the preference to young bark. 

Mr. J. £. Howard has exhibited to the Linnaean Society speci- 
mens of the first Cinchona bark sent over to this countiy itm 
India, and described the chemical and microscopical character 
istics ; stating that he had found the per-centage of alkaloids quite 
equal to that which he had obtained from the bark of the same 
species grown in South America. He also stated that he had ob- 
tained quinine in minute quantities from the leaves, and showed 
some of this alkaloid in etherial solution obtained from the leaves, 
together with two small phials of sulphate of quinine, obtained 
from the bark. {See aXao p. 210 of the present volume.) 

THE CALABAB BEAN. 

Mb. J. NuNNELEY has described to the British Association the 
properties of this extraordinary plant. The Calabar Bean was 
brought to this country and first introduced to notice by Dr. Chris- 
tison, who, in investigating its properties, though he found no ill 
effects at first, in a few days became utterly prostrate. He made no 
fuHher experiments upon himself; but he has since been activdy 
engaged with Dr. Fraser in experiments to determine what is 
the active principle in the bean. During the experiments of Dr. 
Fraser it was accidentally discovered that, when a portion of the 
extract was placed upon the eye, it had the effect of nearly dosing 
the pupil. They knew that some poisons — Belladonna, for in- 
stance — dilated the pupil ; but they had not before heard of any- 
thing that contracted it. The experiments at present were neoes- 
sarily in very few hands. Mr. Nunneley described several expe- 
riments he had made with dogs, cats, and other small animab, 
and remarked that these animals seemed — although the poisoa 
given to them had no smell, and was mixed with food they liked 
— to have an instinctive knowledge that it was bad for them, and 
refused to take it until they were absolutely forced. It prodooed 
excessive salivation, and it made the animals very irritable. Kr. 
JVunneley also detailed the results of several fruitless experinMota 
made to discover what was l\ie a.c\5vNe ^tm^v^le of the poison. 
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THE ORDEAL POISON-TREE OP MADA&ASCAR. 

Db. Melleb (in the suite of the late Mission to King Eaclama) 
describes the Tanghinia veneficay Yoan tangan of the Malagasy 
(the ordeal poison- tree), growing along the coast. It was in full 
flower and fruit as the travellers passed. It was one of the most 
beautiful trees seen by them, and very abundant. From one of the 
Christians at Antananarivo, who went through the ordeal during 
the days of persecution in the late Queen's reign, Dr. Meller 
learnt the mode of its administration. The fruit was taken, 
bruised, and boiled whole ; a fowl was boiled and the broth set 
aside ; three pieces of the skin of the fowl were cut and put into 
the broth. A cupful of the poison was first administered, followed 
by another of the broth containing the three pieces of skin. If 
Tomiting did not speedily set in, the poison soon killed ; but if 
it did, it was kept up by constant exhibition of the broth and 
warm water, until the three pieces of skin were ejected. Should 
ihoBe obstinately remain, it was held as evidence of guilt, and an- 
other dose of the poison was administered. 

THE POISON-TBEB OF JAVA. 

The Upas-tree, a native of Java, is so well known in that island 
for its deleterious qualities, that it is generally called the Poison- 
tree. There are, we believe, only two species, the Ujxis antiar and 
the Upcu tietUey both of which yield a milky juice with which, 
weapons are poisoned. 

The Abeille Midieale states that a short time ago a scientifio gentleman at 
Berlin received a small quantity of the condensed juice of the Upas, and 
resolved to try the effects of it ui>on himself. One afternoon he accordingly 
took three ffniins of this drue, which he found very bitter and rather saltish. 
Immediateljp' afterwards he fdt extremely gay, and a bad headache which he 
had at the time disappeared; bat after a while he experienced a sensation of 
oppression in the stomach. Nevertheless, he had the imprudence to go out ; 
on turning a comer he became aware of a considerable stifOaess along the 
spine ; this was about half an hour after having taken the poison. An nour 
later, while taking a cup of coffee, he felt a violent shock throughout his body 
Vkd stiflhees at the extremities; at the same time his head was thrown 
backwards, he lost all power of speech, but his mental faculties remained 
animpaired. There was a slight remission of these symptoms for a lew 
minntes, and then a fresh attack came on, and this continuea until the patient 
at lengthi succeeded in expressing a wish to be taken to the hosj^ital of La 
Charity. As he was being helped downstairs to get into a carnage a new 
attack impeded his progress, but during the drive he had none, although the 
tUglitest snake seemed 8u£B.cient to bring it on. These attacks were attended 
wiu hut little pain; deglutition was very difficult, and the patient felt very 
weak. After every attack the muscular system relapsed into inertness. At 
the hospital emetics were immediately administered to expel the poison if any 
remiinad; the vomiting was attended with sudden starts, spasms iu the 
^ottis, and difficulty of breathing; the latter symptom, however, soon 
aabiided. The pulse was at 72. Thirty drops of laudanum were administered 
at the rate of ten for every quarter of an hour, and then thirty more, in three 
parts, at intervals of haff an hour. The patient fell asleep, but was often 
awakened by the contraction of the muscles of the back and neck. Laudanum 
was again administered, and sleep returned. On the following morning the 
patient felt very weak, bat only complained of stiffness iu the left muscles of 
the neck; the pulse was at 66. Wine and U^ht food were now jgv^«iv \&!ik\A»&. 
of medimne, and on the sixth day the patient \e& tYie \v.ovsk\\A\. ^«(^«(:iO£s 
recovered.— OW^»am'# Metsenger, 
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OEOLOOIOAL SUBVSY. 

The Geological Survey made considerable progress during the 
last year: 2430 square miles were surveyed in Great Britain; 
the publication of the maps proceeded, and memoirs were issaed 
illustrating the geology of the Isle of Wight, and the counby 
round Boltcn-le- Moors. In Ireland, the new ground exunined 
amounted to about 1028 square nules ; four new numbers, expla- 
natory of the maps, were issued. The surveyors were also en- 
gaged on the re- examination of the districts of igneous rocks 
running from Wicklow into Waterford. Of the Boyal School 
of Mines, formerly called the Government School of Mines, 
Sir Roderick Murcbison reports satisfactorily. Statistical re- 
cords of all our lead mines, carefully prepared, now extend back 
to 17C6. Since 1845 every sale has been recorded. The pro- 
duction of copper and tin mines is regularly registered, and the 
statistics of copper mining are now complete from 1815, and those 
of tin since 1852. The estimated value (at the place of prodnctioD) 

. of the coal and metals produced in the United Kingdom in 1861 
was 34,602,8532. The results elicited by the Exhibition were 
very encouraging to all who take an interest in the Boyal School 
of Mines. THie pupils were foremost among the champions of 
the great industrial contest. The new industry of coal-tar 
colours is generally admitted to have been the most striking 
feature in the department of chemistry, and this industry ema- 
nated directly from the laboratory of the Royal School of Mines ; 
Mr. Perkin, Dr. Med lock, Messrs. Nicholson, Maule, and Simp- 
son, to whose exertions the colossal development of these branches 
of chemical manufacture is chiefly due, received their chemical 
education from Dr. Hofmann in this institution. The forfflgn 
jurors bore testimony to the accuracy of delineation in the maps 
and sections of the department, and the order and arrangemeot 
of the museum ; and it was from this that so many valuable 
donations were offered to the museum. Signer Sella, recently 
Minister of Finance of the Kingdom of Italy, himself a disdn- 
guished mathematician and crystallographer, and employed br , 
his Government to visit the mining and geological schools and 
^establishments of Europe, with a view to the formation of a geo- 
logical survey of Italy, writes, in an official report, ** England is, 
without doubt, the countiy where geological maps are prepared 
with much greater accuracy than in any other land. The singulir 
importance of her mining industries, the spread of the elementaiy 
principles of (reology, the zeal applied by the geologists charged 
with these labours, and the precision of their works have been so 

accomplished that few underta^sm^^ ot \.\i« British. Goyennne&t 
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h&ve so much contributed to the beuefit of the public as the Geo- 
logical Survey of the United Kingdom." 

OEOLOOICAL HISTORY OF THE BEITISH ISLES. 

Sib Roderick Murohison believes, first, that the eastern 
shores of Great Britain, where Cspsar landed, have not changed their 
relation to the sea-level since that peripd ; secondly, from finding 
remains and bones of the same species of extinct mammalia in the 
gravel of Britain and the Continent, that it is proved, that at a 
comparatively recent period our islands were united with France ; 
and, thirdly, from the skeletons of the great Irish elk, which are 
found in the bottom of the bogs in Ireland, and also in the Isle of 
Man and in Cheshire, that when that creature lived, these three 
islands must have been united. — Anniversary Address to the 
Geological Society, 1863. 

RIVER OF the glacial PERIOD. 

In the Geological Section of the British Association, Mr. N. 
Wood and Mr. E. F. Boyd have described a Wash or Drift in the 
Coal-field of Durham. A channel which defines the course of an 
ancient river has existed up to a comparatively recent geological 
period between the ci(y of Durham and Newcastle. The bed of this 
river-course is 93 feet below the present level of the Wear, and 140 
feet below the foundations of the High Level Bridge, which is 30 
feet below the bottom of the river. The condition of the dSbris 
met with, indicates a swift current and powerful stream. The 
phenomenon is evidence that at no distant era in geological 
time the district has been considerably depressed. Professor 
Phillips remarks that this ancient river was probably one of a 
system belonging to the glacial period. 



GLACIERS OF GREENLAND. 

In the Proceedings of the Royal Geographical Society is a 
note by Dr. Bink, of Greenland, on the discharge of water 
from the interior of that country through springs underneath 
the ice. 

He calculates the yearly amount of precipitation on Greenland, in the form 
of snow and rain, at twelve inches, and that of the outpour of ice by its glaciers 
at two inches. He considers that only a small part of the remaining ten 
inches is disposed of by evaporation, and argues that the remainder must be 
carried to the sea in the form of sub-glacial rivers. Copious springs of fresh 
water boil up through the sea in front of the glaciers that advance into it, and 
their positions are conspicuously pointed out by flocks of sea birds which 
invariably hover over them in evident search of food. A lake adjacent to the 
outfall of a glacier into the sea has an irregularly intermittent rise and fall. 
"Whenever it rises the sea springs disappear; when it sinks they burst out 
afireah, showing a direct connexion between the springs and a sub-glacial 
river. Arguing from what has been observed in the Alps, Dr. Bink concludes 
that an amount of glacier water equivalent to ten inches of precipitation on 
the whole suiface of Greenland is no extravagant hypothesis, and he accounts 
for its presence purtly by the transmission of terrestrial heat to th« Vq^^kN. 
layer of the ice, and partly from the fact that the «vmvm«t\ve«Xa «x«k «QitcHe<j%^ 
into the body of the glacier, while the winter coVd. Ties\«t ^wJtoa vX, ^rti»\««s» 
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melts the sar&oe mow into water, which percolates the ioe^ while the cold 
penetrates a verj inconsiderable portion of the glader, whoee tluokness 
exceeds 2000 feet. 

At the time Dr. Rink's commuDicatioii was read, % B. L 
Murchison remarked on its importance in relation to the geo- 
logy of Scotland, the northern part of which had been in pre- 
cisely the same condition as Greenland is now — covered in its 
centre by great snowy frozen masses, which advanced towards the 
east, and emptied themselves by glaciers ; and Professor Bamsay 
added that, until people went and saw what was going on in 
Greenland, there would inevitably be a great many phenomena 
not clearly understood in our own island. 

SNOWDONIA. 

Sir Gbablbs Ltell, in a discussion of the Geological section 
of the British Association, referring to certain flhells which had 
been found in Wales, said it was proved to demonstration that the 
whole of Snowdonia, the highest mountains in Wales, were islands 
at the time the shells existed. The changes that must have taken 
place in the earth's crust to produce this permanent upheaval were 
really most astonishing ; and it was proved how the study of the 
living species of sheUs, which Mr. Jefi&^ys had so successfolly 
cultivated, opened up wonderful geological inferences in regard to 
the changes that had taken place in the earth in modem times. 



aEOLOOT OF FLOBIDA. 

Geologists who are familiar with the idea of geological pheno- 
tnena worked out through periods of inconceivable duration will, 
perhaps, be able to appreciate Mr. E. B. Hunt's argument on the 
growth and chronology of the great Florida reef. After stating 
the dimensions of the reef, Mr. Hunt proceeds: — ** Taking the 
rate at twenty-four years to the foot, we shall have for the total 
time 24 x 250 x 900, on the data as stated ; or, we find the total 
period of 5,400,000 years as that required for the growth of the 
entire coral limestone formation of Florida." 



PBOORESSIVE DEVELOPMENT OP ORGANIC LIFE. 

Sir Charles Ltell, in addressing thd Geological section of 
the British Association, regretted the short time left for discussion 
of a question relating to the theory of Progressive Development of 
Organic Life ; for, if the facts put forward were true, one of the 
greatest blows had been struck at the theory of development, u 
generally understood, that could possibly have been dealt. There 
had been too great an inclination on the part of geological dis- 
coverers to assume that any given form of animal entered into 
this planet at the period of the rock in which it hap{>ened to be 
found : and the warning he had constantly given against this ten* 
dency had been interpreted as a much stronger protest against the 
doctrine of progression than It ought to have been. When the 
idrst of these reptiles, a new iottu, v»aa w.TiwQN\\i^^\ \.vi V^t^ found in 
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« rock, reported on good authority to be Devonian, or, at any 
rate, palseozoic, he (Ud feel a pleasure in the rebuke such a fact 
gave to the doctrine that no reptiles existed at that period. It 
always appeared to him unphilosophical, merely because we knew 
nothmg of the vertebrate life of that period to assume therefore 
that no reptiles existed older than the trias. But, ^afterwards, 
when it was discovered that the Stagonolepis, a supposed fish, was 
a crocodilian reptile, and that some of the other forms were the 
same as those of the crocodiles now living in the Ganges, he began 
seriously to doubt whether his friends had assigned a true position 
in the geological series to these beds. Now, he quite saw from 
the investigations that these must be admitted to be a consecutive 
regular series from unquestionably old red beds containing the 
well-known fishes up to the beds containing those reptiles. He 
was inclined strongly to conclude that we had here a conformable 
series, containing in the lower part Devonian rocks, and in the 
upper part something newer than the coal. 



DISCOVERY OP THE SOUBCE 01 THE NILE. 

On April 28, 1863, intelligence was received that Captains Speke 
and Grant had completed their arduous journey across Eastern 
and Central Africa, from Zanzibar to Khartum, on the White 
Nile, where they had arrived in safety. 

SSir Roderick Murchison, at the meeting of the British Asso- 
'Ciation, referring to this great labour to set at rest the unsolved 
question of ages as to the true source of the Nile, remarked upon 
the fact that *^ traveller after traveller, from the days of the 
Sgyptian priests and of the Roman emperors down to modem 
periods, had endeavoured to ascend the Nile to its source, and all 
had failed ;" and that it was by reversing the process, aud by 
proceeding from the east coast of Africa, near Zanzibar, to the 
central plateau land between North and South Africa, that Cap- 
tains Speke and Grant had solved the problem. 

We are compelled almost to limit our notice to merely chronic- 
ling this great discovery, the details o^ which would occupy more 
space than is at our command. We must^ therefore, refer the reader 
to the published reports, aud Captain Speke's Journal of the 
•discovery. The author, summing up the gains of his travels, 
says : — 

** The Expedition had now performed its functions. I saw that old Father 
Nile, without any doubt, rises in the Victoria N'janza, and as I had foretold 
•that lake is the great source of the holj river which cradled the first expoun- 
■ders of our religious belief. .... Let us now sum up. Comparatiye 
information assured me that there was as much water on the eastern side of 
•the lake as there is on the western— ^if anything rather more. The most 
remote waters, or top head of the NUe^ is the southern end of the lake, situated 
close on the tlurd degree of south latitude, which gives to the Nile the sur- 

i>rising length, in direct measurement, rolling over thirty-four degrees of 
atitnde, ofabove 2300 miles, or more than one-eleventh of the circumference 
of our globe. Now, firom this southern point, round by the yre«>t, ■<» ^\iMt^ 
the great Nile stream issues, there is only one ieeOieiT ot «cq \xjs^T\aJBs», «^ 
^atiM the KitemgOl^ river ; whilst from the BoutYi<iTraao%\.^\sx\.^TWVS^Vcr5XX». 

b2 
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east, to tliA atrait, theie are no riven at all of any importaaee ; ibr 1h» 
traveOed Araba one and all aver, that firom the weat of the anow-olad Kilimanv 
djaro to the lake where it is cut by the aeoond degree, and alao the firat decree 
of sooth latitude, there are aalt lakea and aalt plains, and the oonntiy is hiUj, 
not onlike nn7amfi6zi ; but they said there were no great riTers, and th» 
country was so scantily watered, having ovlj occasional runnels and rivnleta, 
that they always had to make long marches in order to find water when they 
went on their trading journeys : and further, those Arabs who crossed the 
strait when they reached Usoga, as mentioned before, during the lateinterr^ 
num. crossed no river either. There remains to be disposedof the ' salt-lake,' 
which I believe is not a salt, but a fresh-water lake ; and my reasons are as- 
before stated, that the natives call all lakes salt, if they find salt beds or salt 
islands in such places. Dr. Erapf, when he obtained a sight of the Eeaia 
mountain, heard from the natives there, that there was a aalt lake to its north* 
ward, and he also heard that a river ran from Kenia towards the Nile. If hia 
information was true on tins latter point, then, without doubt, there mnat 
exist some connexion between his river and the salt lake I have heard of, and 
this in all probability would also establish a connexion between my salt lake 
and his salt lake which he heard was called Baringo. In no view tnat can be- 
taken of it, however, does this unsettled matter touch the established fiurtthat 
the head of the Nile is in 3^ south latitude, where in the year 1858 I dis- 
covered the head of the Victoria K'yanza to be. I now christened the * atonea' 
Bipon Falls, after the nobleman who presided over the Boyal Oeogn^hioal 
Bocie^, when my expedition was got up ; and the arm of water from which 
the Nue issued. Napoleon Channel, in token of respect to the French 6eo> 
graphical Society, for the honour they had done me, joat before leaving 
England, in presenting me with their gold medal for the discovery of tha 
Victoria N'yanza. One thing seemed at first perplexing — the volume oT 
water in the KitangtU^ looked as large as that of the Nile; but then the one 
was a slow river and the other switt, and on this account I could form no^ 
adequate judgment of their relative values." 



HINBSALOOT OF TASMANIA. 

The Government of this country have voted 3000Z. for the pur- 
pose of investigating the mineral and metalliferous resources of the- 
Macquarie Harbour country. The investigation has been en- 
trusted to Mr. Charles Gould, the Government geologist, son of 
the eminent ornithologist. It is the universal feeling in the colony 
that no gentleman is better qualified for this task, Mr. C. Grould 
having already, by his geological explorations, rendered great ser- 
vice to the colony. Mr. Gould, we may add, is convinced that 
the country he is about exploring is extremely rich in minerals. 



GRAPHITE AND NEPHRITE. 

M. A LIBERT, a Frenchman, while traversing a gorge in the- 
Saian mountains which separate the Russian Empire from China,, 
observed some unusual substance lying in the crevices of a 
gigantic rock : he examined it more closely, and after some days- 
of continued labour, acquired the conviction that he was on the 
traces of an incomparable mine of Graphite, the precious substance 
with which blacklead pencils are made. The discovery of graphite 
only dates from the middle of the 16th century. Of good quality 
it is rare — more so than gold, silver, or any other productioD of 
the mineral kingdom. The discovery of graphite in the mountains^ 
inentJoned above has been followed by that of nephrite or jade. 
Until DOW this mineral bad o\\\y "^ieexi lo>rcA «X «. i«« '^\aAQ« in the 
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Chinese empire, and from its high price and great rarity the official 
sceptre of the Sovereigns of the Celestial Empire was made of it. 
It will be remembered that one of the most remarkable curiosities 
derived from the plunder in the Summer Palace at Pekin was a 
jade sceptre. A block of this rare mineral, weighing 1200 lb., and 
of exceptional purity, has just been obtained. The Kensington 
Museum at London also possesses a valuable block of this mineral. 

SrLVEB MINING. 

New indications are constantly being furnished that the pro- 
^fress of modem minins^ adventure is likely to be as rapid with 
regard to Silver as Grold. During the American war the accounts 
^m California have attracted less attention than usual ; but it is 
known that the yield of silver in that State is steadily iu creasing, 
and that the production there, as well as in all other places, is 
likely to be stimulated by a settlement, recently effected, of the 
litigation that has for a long time interrupted the development of 
the new Almaden quicksilver mines. At the same time it has 
been ascertained that an extensive silver-bearing region exists in 
the Argentine Republic, in the province of San Juan, at the foot 
of the Andes, about 700 miles from Buenos Ayres, the yield of 
which, so far as experiments have yet been made, is likely to prove 
■as rich, if not more rich than that of any field heretofore worked. 
Its limits have not been ascertained, but according to official 
reports the deposits have already been found to extend over an 
area of 100 miles by 40. Meanwhile, we have the announcement 
that at a place called St. Arnaud, in the colony of Victoria, a 
•company are actually at work on some silver lodes, and that the 
entire locality is declared to be ** a silver Cornwall, which until 
recently has been overlooked by ignorant miners, having no eyes 
for anything but gold." Add to this the increased development 
certain to be witnessed in Mexico^ and especially in the province 
-of Sonera, immediately upon the pacification of that country. — 
Times (abridged), Dec, 1863. 



GOLD DISCOYEBIES. 

The year 1863 has been very productive of new finds of gold, of 
<which the following are the principal : — 

California.— ^The New York Tribune says :— " California was never openings 
new mines so fast as now. The sands of her rivers may be nearly exhausted ; 
the drift of her plains aod valleys is probably far less productive than it was 
*en or twelve years ago, but her mountains and rocks are iust beginning to 
yield their precious ore. We hear by every mail of new discoveries in the 
south and in the north ; gold is found in quarters hitherto unsuspected of 
containing it, new lodes of silver, copper, and other valued minerals are 
announced in rapid succession ; the famous Monte Diablo has been disco- 
vered to be veined with copper, and perhaps with other ores as well, though 
hitherto unsuspected thereof; while Nevada is proving rich in silver and gold, 
over neadr her whole extent, and Arizona bids fair to rival the California of 
1849." The Tribune adds, that it is estimated that the Bocky Mountains wil 
^is year produce 20,000,0002. of gold. . 

Vancouver I$land.—A party of experienced. TDaact* "Van^ ^wjccA 'tvOc^. 
^<dd diggmga witbia a dozen milea o£ the cvty ol NSaXoTv*., *J^ ^ ^wos. 
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cftUed Flaoen on the gold streun. The party obtsiiied on " benob ctiggingi,'' 
M well M on the ban of the creek, coarse sold in sofBoieat qoaati- 
ties to pay at least $5 to ^ a day to the hand. The gold is said to be 
so mn<m pnrer than the Cariboo, that it will fetcb ten per cent, more 
than the best yet taken from the Fraser Siver du^ngBf umL the ainpesnneaB 
of the connibry generally seem to justify the befief that the suppfy is inex- 
haostible. The excitement in Victoria was so great, that between 400 and 
500 persons started off at once for the newly-discovered El I>orado, and in 
the coarse of a few hours after the £EU>t became known, a regular hne «f 
wsggona to the mines was established. — From the Canadian Nmo9. 

Canada,^— A. great rush has been made for the county of Beauce, about 
thirty-flye miles frx>m Quebec, to the eold district, extending oTor forty mQes. 
The mines of Chaudere have yielded some fine nuggets of neariyloa. of 
pure gold, and large lumps luiye been washed from the banks. We Issn 
from the Lower Provinces, Sherbrooke, St. Mary's, under date of Angort 
16th, ** Five tons of quarts from the Cumminger lead, were taken off and 
crushed last week, and yielded 63 os. of the precious metaL This is the 

J)rodact of five men's labour for six days, at a depth of 15 feet ftom the sor- 
ace."— Qtt«&M New$, 

QjMentUmd. — At the beginning of winter two men pushed out from Uie 
head of the Ovens, and found gold in considerable quantity in the bed of a 
stream, the head of the Dargo, on the Gtipps Land side of the Dividing Baoge, 
and about thirty miles from the centre oi the Omeo diggings. 

Wale», — Gk>la has been found in the town of Bnthin, m the Yale of Clwjd. 
Within five or six feet or less from tbe surface, fragments of <}aartc contain- 
ing gold, as well as pure gold dust, were found mixed up m white ssad. 
Tms discovery is of considerable interest, and indicates that the mountains 
to the east and south of this part of the Vale of Clwyd originally contained 
the metal, which has been brought down by the action of watte*, and depo- 
sited in the sand with or without its matrix of quartz. It is not unlik^, 
therefore, that these mountains may be soon added to the gold-producing 
districts of North Wales, which have lately attracted so much attention. 
Of the latter, we find it stated, that at the Castell Cam Dochan mine, many 
tons weight of lode-stuff have been collected, some of whi(^ has yielded 
gold at the rate of 18 oz. to the ton. In its specular dissemination, it re- 
sembles that of Clunes, in Australia. The dihrit^ of which there is a consi- 
derable quantity, yields gold of equal value with l^e lode-stuff. Specimens 
of quartz have been found showing gold as rich as any that has been found st 
Clogau, where 32,000/. has been reaUzed from the eold produce of less than 
1300 tons ; a result to be believed unparalleled in the world's history of g^d 
quartz mining. The gold is not associated with sulphurct in excess, so thatits 
extraction is exempted from the difficulties generally attending the various 

S*ooesses of amalgamation. This is an important fact, and greatly enhances 
e commercial v«3ue of the discovery. 



ANTIQUITT OP MAN.— HUMAN JAW AT ABBEVILLE. 

In the latter part of March, while digging in a gravel-pit at 
Moulin-Quignon, near Abbeville, a labourer found a flint imple- 
ment and a small fragment of bone, which be immediately con- 
veyed to M. Boucher de Perthes, who on clearing away the sand, 
found a molar tooth implanted in the bone. A search was imme- 
diately made, and on March 28 the lateral half of a lower jaw, un- 
questionably human, was found. 

Messrs. Prestwich, Evans, and Taylor, paid a visit to M. 
Boucher de Perthes, for the purpose of comparing the new facts 
with previous discoveries. Mr. Evans is said to have been struck 
with tbe suspicious appearance of one of the flint heaps. The 
axes seemed to have been a.T\>\&c;\aX^^ %\aI\Tv^d.\ «.Tvd oa being placed 
in water, they looked aai£.8hil\ii© cc^o\ix^w3\^\sra^*w^, "^^ 
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general circumstances are said to have impressed the English geo- 
logists with a strong feeling of uncertainty. 

Mr. Evans then, in two letters addressed to the A^t^encewni^ 
adduced proofs sufficient to show that a regular system of impo« 
Bition has heen carried on by the gravel- diggers of Abbeville^ 
that the majority of implements lately obtained at Moulin- 
Quignon are false, and, inferentially, that the human jaw which 
was associated with them is probably unauthentic. Mr. Evans 
then deputed a trustworthy person to visit Moulin-Quignon, 
who returned, bringing with him seven hatchets, all of which he 
believes to have been placed there on purpose for him to find ! — 
in shorty that they are modem forgeries ; though he doubts not,, 
genuine specimens are to be obtained. Mr. Evans adds: — 
"With regard to the human jaw, the occurrence of others of 
similar chsutkcter and in the same mineral condition at Mesni^res 
(as mentioned by Mr. Frestwich), and their discovery there by a 
workman of Mautort, who not only sells forged flint implements, 
but also occasionally works at Moulin-Quignon, is, to say the 
least of it, highly suggestive.** The premium offered for the dis« 
oovery of human bones in the gravel has led to the attempted 
iraud. Still, " whatever forgeries and deceptions have been or 
may be perpetrated, the main facts of the case remain unaltered 
and unassailable. Flint implements, indisputably the work of 
man, have been discovered at Abbeville, Amiens, Hoxne, Bed- 
ford, and other places, in conjunction with the remains of the 
mammoth, rhinoceros, and other extinct mammals of the post- 
{^ooene period, in beds of undisturbed fluviatile gravel, and 
under circumstances which prove that those beds were deposited 
at an epoch to the minds of most people inconceivably remote, 
and long* before the surface of the country had received its present 
configuration." 

Dr. Falconer has since published a letter, in which he states, 
after due investigation : — 1, that the flint hatchets have been pro- 
nounced by highly-competent experts (Evans and Prestwich) to 
be spurious ; 2, that the reputed fossil molar tooth is quite recent ; 
and 8, that the reputed fossil human jaw shows no character dif- 
ferent from those met with in the contents of a London churchyard. 
The inference he draws from the facts is, that a very clever trick 
has been performed by the terrassiers of the Abbeville gravel- pits. 

FB0G3 AND TOADS IN BOOKS. 

The much- vexed question of living toads being found in rocks 
has received the following confirmation from Sir Alexander Gordon 
Gumming, of Altyre : — 

The gronnd under which these living toads are found consists of two feet of 
black soil ; from six to twelve feet of water-worn gravel, and four to eight 
feet of hard sandstone, all resting upon a bed of red conglomerate. 

While inspecting the railway works I have myself seen numbers of living 
toads taken out of the conglomerate at depths of from 16 ft. to a4€t.fe<yBj.^Jsis» 
siuface. An extensive, and seemingly unbtokfixi, \>^^ o1 toOsl ^a^«» "^^ 
Btratum in which these living toads are lound. 
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The Form Oazette states :— 

" This fact was further confirmed by an examination of the men present at 
the blasting, who prodooed portions of the rock, showing the precise qpots 
where some of the toads were embedded. These were indentations on the 
stone of a size, but not so deep, of a hen's egg out lengthwise in haif. When 
the shot went <^, the workmen ran to the spot and found the toads scam- 
pering away. The nests, which became exposed in the solid rock by the Mast, 
appeared to have a coating of soft black viscid stuff, in which the toads had 
lain. The rock is not sandstone, but a kind of conglomerate, very compact, 
but with open spaces, around which crystals of silica appear." 

We find, also, in Gosse^s Natural History, second series : 

** A gentleman who has just returned from EHiandeish, in the south of Indo, 
informs us that in digging or rather blasting a well in Khandeiah the wdl- 
diggers encouraged him to persevere, as they had found moist rock, and 
bemuse within the blocks were frogs ; that he saw two smali frogs released 
out of a block of hard rock, and found water there at about 35 feet from the 
sxirface. Wherever water percolates tadpoles may be conv^ed, as also air 
and infusoria, for their support in tbeir advanced stage of existence ; and no 
doubt nature enables the frog to secrete solvents, enabling it to increase its 
mansion ; for, otherwise, how could the ' Blois toad' have prevented the 
process of silicification within the flint in which it was enclosed?"* 

BEMAINB OF THE MAMMOTH AT LBICE8TEB. 

In the old or Roman part of the town of Leicester has been 
found a large fragment of the tusk of the Mammoth, lying upon 
the hard, denuded beds of the "Upper Keuper Marls," at a 
depth of eleven feet from the surface. This eleven feet consisted 
of a soft, sandy, very clean drift gravel, not unlike, ^-except in 
being softer — the other drift gravels in the valley of the Soar. 
The tusk measured in situ, nine feet in length, two feet in cir- 
cumference ; and, judging from its nearly uniform thickness and 
the curvature of this portion, it must have been originally fifteen 
or sixteen feet long. Owing to its great weight, brittleness, and 
the narrowness of the excavation, only six feet of the tusk could 
be brought up ; this portion is now in the Leicester Museum. 

Although the tusk was found upon the Keuper beds, it seems 
very probable that it was not originally deposited there : the 
animal may have died in some of the adjacent valleys, and its 
remains, teeth, tusks, and bones, have been washed out into the 
river, then — there is much evidence for assuming — two or three 
miles wide. The tusk, from its great weight and the peculiarly 
soft nature of the gravel, worked its way down to the hard beds 
of the marl. Judging from the quantity of the remains discovered 
— teeth, tusks, and bones — this valley of the Soar would seem to 
have been a favourite haunt of these great Pachyderms. An 
entire skeleton was exhumed some few years ago near Barrow- 
npon-Soar ; it was lying six feet from the surface upon the lias 
marls. On being first uncovered it crumbled into dust, only a 
few teeth, fragments of bone, and a portion of a tusk being pre- 
served. We may very easily suppose that the tract of countiT 
stretching from the marlstone hills upon which stands Belvoir 

* Upon this question a Iour cVvaptex ot eNiiwajifc «.^^eared, many yein 
sfnce, m Blackwood" i Jlagazine. ^Se© jCbiO QeneTdl I-n^ex.^ 
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Oastle, away to that elevated plateau around Naseby Field and all 
t3ie western side of the valley, including the Charnwood Hills, 
was then covered with dense forests, the home and feeding-ground 
of these extinct elephants. — Communicated by Mr, Jam>es Plant 
to the Atkenceum, 



MAMMALIAN REMAINS IN OXON. 

A C0NSIDBBA6LE number of Elephant and other Mammalian 
bones has recently been met with in a cutting upon a new line of 
railway passing through Thame, in Oxfordshire, and forwarded 
to the Geological Society. They were taken from a coarse rubbly 
gravel, mixed with stiff clay, about 13 feet from the surface. 
The section, forwarded by Mr. Wilkinson, gives a surface-clay, 
lightish yellow in colour, and with a sandy bottom 11 feet in 
thickness, lying upon the gravel, the average thickness of which 
is 2 feet 6 inches, and which passes downwards into a light- coloured 
sand. About ten feet down in the clay a vase was found of coarse 
earthenware full of small bones ; and just above the gravel an- 
other vase of coarse brown ware. The gravel extended lineai-ly 
for 60 yards, and was slightly dome;ghaped. Part of the bones 
have been submitted to Dr. Falpeflfiier/ who has recognised Elepkas 
primigeniits of the Siberian type— teeth and other remains rather 
abundant ; Elepkas aniiquus ; a large species of' Boi {primi- 
geniiLS ? or priscus ?) — top of radius, tibia, and horn core ; many 
bones and teeth of Equus CabaUtLS fosailis, including a finely- 
preserved tibia of great size, and a portion of another still larger ; 
and some good fragmentary specimens of the horns of Cervus 
elepkas. Still more important mammalian remains have beeu 
obtained by Mr. Codrington, F.G.S. 



SAND-RAIN. 

Specimens of Sand-rain, which fell for several hours on the 7th 
of February last in the western part of the Canary Isles, have 
been sent to the Academy of Sciences by M. Berthelot, the 
French Consul at Sainte Croix, at Teneriffe. The buildings in 
several of the isles were thoroughly powdered with the sand, and 
the Peak of Teneriffe, then covered with snow, was coloured 
fellow with it for several hours, even to the summit. The wea- 
ther was very stormy, and thunder frequently heard. The sand 
is of a bright colour, and the grains nearly impalpable. It pro- 
duced a strong effervescence when mixed with acid, and lost half 
its weight of carbonate of lime. The insoluble residuum was 
somposed of very fine grains of quartz, some transparent and 
;olourles8, others yellow and opaque. Mineralogically considered, 
;his sand presented a complete identity with the sand of the 
Desert of Sahara, especially with a specimen from the neigh- 
K>arhood of Biskra in the geological gallery of the museum at 
E^aris. In both are found minute remainB of «\ic^, -wXswSa. -K^^^ast 
o be coDtemporaneoua with the deposition oi t\3kft «a.xA. "^^ssc^- 
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scopio examination did not disclose the presence of any other f 
bodies of an organic nature. It is not doubtful that this sand ; 
was conveyed from the Desert of Sahara, which is distant firom 
the Canary Isles above one hundred and ninety-two mUes. It ' 
appears to have been raised by a species of waterspout to a hei^ 
of about three miles above the level of the sea, so as to attain to 
the atmospheric counter- current. 

N£W TOBTOIBE. ! 

Thb remains of a fossil Tortoise of a new species, discovered 
by M. Lennier, of Havre, have been described by M. Valen- 
ciennes to the French Academy of Sciences. A remarkable dis- 
tinction in this tortoise is its possessing nine ribs, all those 
hitherto known having but eight. M. Valenciennes therefore 
names it Palseochelys Novemcostatus. 

COAL DISOOVEBEU IN BEAZIL. 

WoBKS treating of South America generally remarks on 
the absence of Coal deposits, especially in BraziL A ramour 
was circulated in 1859 that a gentleman visiting the southen 
part of the province of Hio Grande do Sul had observed cosl on 
the surface ; and the report was quoted in an artide in the 
Quarterly Review in 1860, and in Mr. E. Hull's well-known work 
on Briiish Coalfields. In 1862 Mr. N. Plant proceeded to the 
district indicated, which lies partly in Brazil and partly in the 
republic adjoining. It embraces the rivers Jaguarao, Candiota^ 
and Tigre, the two latter being tributaries to the former. In 
some places the coal beds, shown in the outcrop over miles of 
pampaSf were 65 ft. thick. To the north of this large coalfield 
there existed two smaller beds. This is the first instance of 
coal having been found in Brazil, with its 3,000,000 square miles. 
It is a most valuable discovery for the Brazilian Government, 
which annually imports 250,000 tons of coal, at 49«. per ton. 
The coal is generally as good as the British, though not for ordi- 
nary burning, but for steam purposes and gas it answers well— 
Proceedings of the Manchester Geological Society, 

OUR COAL RESOUBCES. 

The distribution of Coal in England is much greater than in any 
country in Europe ; though in the United States of America^ 
near Pittsburg, the beds of coal extend over a vast area, and one 
is of great thickness. The quantity of coal that is raised from tiie 
pits in this countiy, however, exceeds that from all the other coal- 
fields in the world. The probable duration of coal in England has 
formed an interesting subject of speculation with some geologists, 
who have estimated the period variously at from 300 to 1000 yean. 
Sir William Armstrong, at the meeting of the British Associatioa 
in 1863, estimated the minimum period of the Northern Coal-field 
at 200 yea>ra ; but Mr. 1^. Wood \a o^ oi^livlon that of this field no 
coTT/ectures of practical iitVWt^ caxi 'j^X. \i^ Vstm^^, «& ^a^^tv^^^sAa 
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one-half of the basiD, lying under the sea, has not yet been ex- 
plored. 

Sir William Armstrong's remark, however, was misunderstood, 
and his statement was thought to refer to the coal supply of the 
whole kingdom, whereas, he limited the remark to the coal-field of 
Durham and Northumberland. This misapprehension re-opened 
the question of the exhaustion of our coal resources, and led to the 
communication of some valuable evidence in the Times journal.. 
Thus Mr. E. Hull, of the Geological Survey, states as the result 
of a series of investigations of the British coal-fields, that adopt- 
ing the limit of depth at 4000 feet, he found there to be enough 
workable coal, at the rate of consumption for that year, (about 
71,000,000 tons), for nearly 1000 years ; and even if the consump- 
tion should ultimately reach 100,000,000 of tons, that supply 
could be maintained for 700 or 800 years ; assumed depth, 4000 
feet. 

Dr. Buckland, in 1841, dwelt upon the wanton waste of coal at 
the pits, which, in 1836, he had maintained would finally " exhaust 
the Newcastle coal-field at a period earlier by at least one- third 
than that to which it would last if wisely economized. " The 
waste has, however, been much abated. 

Mr. Kobert Hunt, however, maintains the consumption to be 
greatly under-stated. He says : — 

" All calculations on the probable duration of our coal-fields 
have been founded on the very erroneous data which supposes that 
not more than 36,000, 000 of coals are raised annually. We know 
that more than sixty-six millions of coals are now annually pro- 
duced, and the demands upon our resources are rapidly increasing.** 

Sir William Armstrong himself quotes Mr. Hunt as show- 
ing that at the end of 1861 the quantity of coal raised in the 
United Kingdom had reached the enormous total of eighty*' 
millions of tons, and that the average increase of the eight pre- 
ceding years amounted to 2| millions of tons. A subsequent re- 
turn shows the increase to be still greater. 

GUANO DEPOSITS ON THE COAST OP PERU. 

Ak important survey has been concluded of Guano deposits on 
the coast of Peru, and is thus described in the Comercio^ of Lima, 
of the 13th of June : — ^The engineers, after their departure from 
Callao, commenced naturally at the Lobos Islands, where in their 
opinion were the more valuable deposits. The guano on these 
islands extends on a large part of the surface to a depth of 10 to 12 
feet, but on some parts there are deposits of as much as 40 feet deep. 
The guano of the thinner strata is naturally inferior, because the 
mists that take place there sometimes have some influence, but in 
the places where the deposits are of a greater depth, the quality 
of the manure is superior. On both islands the first-class guano 
may be calculated about three millions of tons, and the one 
of the second class about one million of tons. For the first class 
guano Peru can easily obtain a net produce oi ^l. «.. \«vi. ^1*0aa 
second class the net produce will not \>e Yeaa VXivn ^« ^Xfsi\- ^"^ 
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the Macabi group, near Malabrigo, they found a respectable sio^' I 
the whole guano of the first claAS, and not inferior at all to thit . 
of the Chincha islands. The labours of the engineers wera iDter- ' ; 
rupted, because the borer they used for &eir examinations ! 
broke after having penetrated with great effort to the depth of 
180 feet without touching the foundation rock. In these excava- 
tions crystallized ammonia was found at 30 feet of depth. 0& 
these islands all the guano is of first quality, as we said already, 
and the said stock is not less than 1,500,000 tons. The work 
having been suspended after this accident, they sailed for the 
^uaflape g^up, opposite the point of St. Helena. All the ' 
guano was found to be of the first class, and the stock, 
judging by the height and the extension of the deposits, whidi 
commence at the very sea, will not be less than 2, 500,000 tons. 
On the Lobos islands the guano cannot be embarked economically 
but by means of long whu^, but at both the Macabi and Gua- 
iiape group, the depth of water is considerable. The total quan- 
tity of deposits upon the Lobos, Macabi, and Guafiape islands k 
8,600,000tons— value 46, 000, 000^.— besides the deposits on the 
Chincha islands. 

obaham's shoal. 
Gbaham*s Shoal, or island, off the coast of Italy, which rose 
And sank in 1831,* was stated to have been *' re- discovered'* 
during the past year. Now, the shoal lying nearly in the tra(^ 
of the mail steamer running between MarseUIes, Malta, and Alex- 
andria, this information was speedily communicated to the TimeSj 
and produced a rejoinder showing, that so far from this being a 
re-discovery, or the shoal being unknown, that in 1851, so unsa- 
tisfactory were the examinations, which represented the shoal to 
have sunk to a depth of 36 fathoms, that it was re-examined by 
the Scottrge steam-sloop, and only 10 feet of water were found (m 
the shallowest part ; and this information, with the form of the 
shoal, was sketched in a chart, issued from the Admiralty Hydro* 
grapher's office, and locally made known at Malta. Another 
examination was made in 1852, when the shoal was app.'irently 
unchanged. The 36-fathom bank, which had been mistaken for 
Graham's Shoal in previous surveys between 1841 and 1851, will 
be seen marked on the same chart, and is now called '* Ramsay 
Patch." 

FEBMIAN BOCKS. 

Sib Kodebick Mubchison has read to the British Association 
a paper on "The Permian Rocks of the North- West of England," 
in which he described the Permian rocks as the newest pakBozoie 
deposits forming a natural group characterized by community of 
animal and vegetable life existing in various parts of EuropOi 

* Polly described in the Arcana of Sciene§ and Art, 1832, by the Editor of 
the present rolome, 1864, 
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The following abstract of this paper is from a letter by Sur Rode- 
rick MnrchisoD, in correction of a previous Report: — "Geolo- 
gists well know that there is an important development of these 
rocks (of which the magnesian limestone forms the principal part) 
n the county of Durham, whence they range southwards to 
Nottingham. In the east of England there exists no such grand 
exhibition of the lower member of the j)ermian group (the 
rothliegende of the Germans) as that which is displayed in the north- 
western counties of Westmoreland, Cumberland, and Lancashire, 
in which this lower permian is an enormous accumulation of red 
sandstone and breccia. In these counties the permian group 
assumes a tripartite character, and consists of the before-men- 
tioned inferior sandstones, a central magnesian limestone, and an 
upper sandstone, which is largely exhibited at St. Bees'- head and 
other places ; the same tripartite arrangement being there main- 
tained as that which Sir Roderick pointed out many years ago as 
prevailing in Germany and Russia. 

** The name of permian, suggested for the group which lies be- 
tween the carboniferous rocks and the new red sandstone or trias, 
was proposed by Sir Roderick in 1844, because these rocks, which 
previously had no collective name, were found by himself and 
associates to extend over a vast region of Russia (much larger 
than France), of which the ancient kingdom of Permia formed a 
part. The name has now been generally adopted by English, 
Prencb, and American geologists to designate the uppermost 
division of the primary or palaeozoic series. 

**Many years ago the chief member of these rocks (the mag- 
nesian limestone and its relatives) was admirably described by 
Professor Sedgwick, and recently the order and succession have 
been extensively traced by Mr. Binney and Professor Harkness. 
in the north-west of England." In a recent examination of these 
deposits in Cumberland and Lancashire, in company with the last* 
named geologist, Sir Roderick made the communication in ques- 
tion, one of the principal features of which was the determination 
of the real age of the great and valuable deposits of the haematite^ ' 
iron ore of Cumberland and Lancashire, by showing that some of 
these are actually worked through a cover of permian brecchia, 
thus proving that this one was formed in the palaeozoic era, as 
had been suggested by Professor Phillips. 

This discovery enriched his Permian groups and it showed that 
that period of the earth, so remarkable in Germany for the up- 
pouring of porphyry, and the great change which took place in 
the earth after the formation of coal, enriched the Permian sys- 
tem by the formation of a deposit of the richest and most valuable 
xninend in the British isles. 
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NSW BE0I8TERIN0 BABOKETXB. 

Mr. Joseph Cababtelu has exhibited to the Literary and 
Philosophical Society of Manchester a new Registering Barometer. 
The tabe in this instrument is Gay-Lussac's, or the syphoo fbrm, 
and is enclosed in a mahogany case, in which is an eight-day 
clock. The arrangement is such that at the completion of erwy 
hour the hammer of the clock strikes upon a portion of the ap- 
paratus, which impels the index point on to the drum and pierces 
a hole in the diagram ; thus forming an hourly record of the 
height of the barometer from week to week. 



BAIN-FALL IN LONDON. 

A PAPEB has been read to the Literary and Philofophical 
Society of Manchester **0n the number of Days on which B«n 
falls annually in London, from observations made daring the 50 
years, 1807—1862." byG. V. Vernon, F.R.A.S. 

This paper has been compiled to meet, to some extent, inquiriei 
which have from time to time been made by medical men and 
others as to the number of days on which rain foils annually at 
any station. Of course, the remarks only apply to London and 
its immediate neighbourhood. 

Howard's Climate of London has been used for the years 1807 
to 1831, Philosophical Transactions for the years 1832 to 1840, 
and the Greenwich Observations for the years 1841 to 1862. DTl^ 
iiig the entire period of 56 years no month occurred in which 
rain did not fall. 

The minimum number of days occurred in 1832, the cholen 
year, and 1834 ; the number of days being 86 and 82 respectivelj. 
The maximum number occurred in 1848, the number being 288 
days. 

The mean monthly values are as follow : — 

Mean number of days Mean aomber of daji 

* " " Month, on which rain fefl. 

July m 

August l« ! 

September 1J7 

October Hi \ 

November IW ; 

December IW 

Tear 1«1 

Taking the quarterly values, we find that rain falls on tlie 
greatest number of days in aA]L\AiTan,Mi^^^\«aAH.\sv«<^Tm^. 
Taking the means oi &^e ^eai\^ ^etvo^, ^Sms^ »!^s^«M^\ft>»iV ' 



Month. 


on which rain fell. 


.January... 


13-4 


February 


12-4 


March ... 


11-9 


April ... 
May ... 


12-7 


12-7 


June 


12-0 
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Idiid of periodicity in the number of days on which rain falls, 
baving a maximum in 1818 to 1817, and a minimum in 1843 
to 1847. 



POBMATION OP HAIL. 

Fatheb Sanna-Solabo has laid before the French Academy of 
Sciences a new theory respecting this meteor, the formation of 
lehich he has imitated. At present meteorologists consider that 
hail is formed in the atmosphere by successive incrustations 
upon a nucleus. He believes that hailstones are produced at 
once nearly in the state in which they fall; that congelation 
begins with the exterior ; that the liquid in contact with the 
crust cools, and the bubble of air is converged towards the centre 
— Hub latter finally bursts the shell, and the congelation of a new 
layer takes place. This latter is formed of two parts — one de- 
prived of air and transparent, the other containing bubbles of air 
and opaque. If the hailstones reach the ground before perfect 
<»ngelation, their centre will contain bubbles of air, water, and 
icicles ; but if the congelation be suddenly completed, the nucleus 
will resemble snow. The Father has frozen different quantities 
of water in caoutchouc envelopes quite transparent, and states 
that he has obtained artificially all the above-mentioned pheno- 
mena, and that between the natural and artificial hailstones the 
only difference is, that the number of the layers, for equal volumes, 
is greater in the latter. The details are given in the memoir, which 
18 printed in the Comptes Rendua, — Jllwtrated London Newt. 



NEW BABOMBTBIOAL OBSEBYATIONS. 

Wb read the following passage in the Comercio de Lima of 
January, 8, 1868 : — ** Lately a large barometer has been erected 
in the National Astronomical Observatory of Santiago de Chile.' 
By this instrument has been observed a singular phenomenon new 
to science. We know, particularly through the observations of 
Hnmboldt, that the barometer rises and falls during the day in a 
peculiar manner, being at its maximum height at 10 a.m. and at 
10 p.m., whilst the lowest readings are between 4 p.m. and 4 a.m. 
The regularity of this periodical movement within the ti*opics is 
such during the year, that Humboldt could tell the time within 
fifteen minutes. This movement has been observed with much 
regularity in Santiago de Chile during the winter and summer 
months ; but in the month of February the movement entirely 
oeases, showing then only the ordinary maximum and minimum 
heights in the twenty-four hours. Sefior Moesta has tried to ex- 
plain this occurrence, and has demonstrated mathematically that 
the oscillatory movement of the barometer is produced by the 
son's power, analogous to that of gravitation, and that the said 
movement ought to disappear in the month of February in eon- 
sequence of the great variation of tempenbtvitQ ^\ix\\:i^>^^ co'q;:^^^^ 
of the day. Thus the interesting reank Viaa \ie«ii wtrw^^ ^^.> "^^ 
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by virtue of the sun's power a moyement is xnaDifeeied in the 
atinospbere analogous to the action of the tides ; and it is this that 
causes the rise and fall of the barometrical column in Santisgo> 
about '1*3 of a millimetre.' This force exercised by the son 
cannot be what is generally known as that of attraction ; bat ifc 
is the same electric force which causes the diurnal TariatioDS of 
the magnetic compass, and the saihe that produces such viuUft 
changes in the forms of comets whenever they approach the vicinity 
of the sun." 

WEATHKB PREDICTION. 

M. Babinet, who is not of M. Mathieu de la Drdme's opinion 
as to the possibility of Predicting the Weather many weeks hefon- 
hand, nevertheless believes in the possibility of doing so within a 
couple of days. In his Meteorological Bulletin he observes that 
when the Seine rises at Fontainebleau everyone predicts with ce^ 
tainty that it will rise at Pans. Now, for exactly the same reason, 
when the barometer shows us a diminution of pressure in the air 
in various places and an increase in another, it may be safely 
argued that a mass of air has accumulated in the latter place to 
the detriment of the others, so that there are, so to say, vacant 
spaces into which new air will rush, causing storms and gales, fte. 
This is, in point of fact, the whole theory by which storms may 
be predicted a few days beforehand. 



THE WEATHEB. 

Admibal FitzRot has made his Annual Report to Mr. Milner 
Gibson, President of the Board of Trade, in which he gives the 
general summary of results obtained from the practical applica- 
tion of meteorology to every-day use. The results of such utihia- 
tion of facts are shown by two papers appended to this report^ 
which give statements of wind and weather following every in- 
stance of making our cautionary signals. These results are ce^ 
tainly remarkable ; indicating a vast amount of saving through 
the warnings sent from London. 

Applications have been made for the cautionary signals from 
no less than fifty -four of the places on our coasts, and as some of 
these have been preferred but reantly. they are evidence of delibe- 
rate consideration, and of the value attached to the &ct that by 
means of our regular reporting stations and the Coast Guai^ fJ 
aided by the organization efifected locally in some districts, all the F 
coasts of Great Britain and Ireland to which the telegraph extendi 
(including the Isles of Man, Jersey, and Heligoland) can now be 
warned of coming dangers in less than one hour. 

More than this, however, has already been effected, and man 
is in prospect. From France we receive telegrwrns'tyvice a day: 
in the early morning from Rochefort, L'Orient, an4 J^rest, whick 
teiegrarns reach London as soon as our own from Ir^lmid or Soot- 
land ; and in the aileTnoou,\\itou^'eTM\^i,fc«av\ii^^to.;Bayonnt I 



▲STKOKOHICAL JJSTD METEOBOLOGICiX PHENOMENA. 273 

Brest, Hdder, and Copenhagen. In exchange for which reports 
we send daily reports to Paris Observatory from seven places ; 
and to Calais — for the French coast specially — at eleven, besides 
fluch occasional warnings as may be useful to the French north- 
west coasts, including our Channel Islands. 

Daring 1862, many foreigners examined the arrangements at 
the office in London, and four of those gentlemen (who were 
accredited to high positions at the Exhibition) expressed inten- 
tions of establishing similar arrangements (on a smaller scale) in 
their respective countries — ^namely, France, Italy, Hanover, and 
Kossia. 

In the last autumn France commenced arrangements for a sys- 
tem of coast telegraphy for ordinary weather as well as for storms, 
And within the last few weeks Admiral Fitzroy has heard from 
the officer at Paris, appointed to conduct this service, that he has 
•organized eighteen stations on the French coast. 

" Especially referring to persons who would have the warning 
signals, but not the 'forecasts* (results of considerations on which 
the signals depend), Admiral Fitzroy quotes from his * Weather 
Book* the following words : — * Frequently, remarks in favour of 
the cautionary signals, but in depreciation of the forecasts, have 
been made. Their author now begs to say that it is only by 
clesely forecasting the coming weather, and by keeping atmo- 
«pheric conditions continuously present to mind, that judicious 
lAorm warnings can be given. Forecasts grow out of statical facts, 
and signals are their fruit.* 

" To show some of the concordant opinions of such forecasts 
entertained in France and Scotland, in Ireland and England, I 
might quote numerous printed or written passages. In this Re- 
port, however, I will only observe that the views and expressions 
of seafaring men, of the maritime population in general, of the 
•Coast-Guard, and of her Majesty's officers in command, are re- 
markably favourable. 

** Perhaps it may be asked, 'On what meteorologic conditions 
or changes are the forecasts based ?* They depend (may be briefly 
replied) on considering the atmosphere as a lighter ocean, having 
•currents, elastic expansibility, equilibrium, momentum or inertia, 
chemical alterations, and extreme sensibility to heat or cold, its 
4ihief moUyrs ; and on knowing the statical conditions of air in this 
oceanic envelope at many places simultaneously, likewise again 
similarly after certain intervals of time, by which means intercom- 
parisons are made, showing the relative conditions and causations 
whence dynamic effects originate. These dynamic motions are 
proportional to disturbances of level, like those caused by a head 
of water, to inequalities of temperature and consequent chemical 
changes, with more or less electric action. They are our winds, 
and may be softly gentle, or as heavily boisterous as in a tempest, 
of which differences, through all degrees, instrumental m.e».\\& %;cA. 
telegraphy now give available information. Tio M^KJCvia ^iJasiYt *'^'«^^"" 
caiAoDs adequatmy, a central office ahoiiVd "kxio^ >i)QaTiai«ox^'»s^^ 

a 
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general atmospherio moyements, with their distarbing oansefl^ e?«ii ^ 
as a pilot knows the varieties of streams and eddies in a wide * 
estuuy. 

**The whole map ef a region (say the British Islands) dMHild 
be outlined in the mind, as the estuary with its shoals is mentallj 
visible to the pilot. The normal tendency of the fahoU atmosphere 
(in our latitudes) to vwvt eastward while crossed or variously in- 
terfered with by polar or tropical currents, that in conrse of seasons 
cause every variety of wind and weather, should be alvtayt coo* j 
sidered, and then, with due allowances made for gradual advances I 
from westward, for effects of land and differences of temperatoie— . ' 
good forecasts may be generally drawn. j 

'' The daily forecasts so extensively, yet without public cost, 
sent everywhere by the newspapers (whether the full tables are 
published by them or not), together with the regular tabulation of 
facts observed in numerous and widely*separated places, afifbrd 
general information now highly appreciated by a very laige and 
increasing majority, although they are at present only tentat^Te^ 
and liable to errors of judgment m drawing condusions, howeFer 
reliable the facts*" 



WATEBSPODTSb 

On Oct. 29, at Kirkham, Preston, the wind had been blowing 
strong for several hours until about 1& a.m., when the clouds be- 
came unusually dark and heavy, so that the town of Kirkham wm 
much darker than has ever been previously observed at that time 
of day during the heaviest storms in winter. The gale increased 
to a hurricane, and a peculiar whirling motion was perceived in 
the air for several minutes, during which heavy drops of rain were 
falling. This was succeeded by a deluge of rain, which can only 
be compared to a waterspout. The Willow Catholic Chapel and 
the Union workhouse were wrapped in a complete [sheet of water, 
and most of the houses were partially unroofed by the violence of 
the wind. The peculiar whirling or circular motion in the air in- 
creased with tenfold force, and seemed to carry all before it. The 
water streamed in a torrent, in some places six feet deep ; the 
whole lasted about 25 minutes. 

September 4, Mr. Lowe writes from Durham : — ^A very fine 
waterspout was seen to-day by myself Captain A. S. H. Lowe^ ^ 
and a guide. We were crossing Widdibank Fell, from High Force I 
to the Cauldron Snout, and the waterspout was over Cronklef- | 
moor (about \\ mile off). The morning had been exceeding 
fine and hot, with a brisk N.N. W. wind. From half-past 10 o'clock 
there were many thunder-clouds round^the horizon, which increased 
much in size after the waterspout had disappeared. The water 
spout was formed in a small cumulus, which afterwards became *- 
thunderstorm, from which thunder was heard at 12h. 5m. east of 
UB. This storm passed down t\iQ n«^€^ oi tii^ Tees, being viokot 
9Lt MiddletoD, Langley "BecV, "Baitiw^ Cwfi^Va, ^aj^ "Yli^fe^ 1 
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The watenponfc was first seen at llh. 13m. a.m., lasting to lib. 
19m. 15s., when it became hid by clouds. The motion was 
easterly, passing from Gronkley-moor (and Can* Craggs in the far 
distance) across the Tees at Langdon Fell. Its diameter varied 
from 10 min. to a ^ deg., and the length from 85 deg. to 10 deg. 
It was somewhat white and very opaque, having exceedingly well- 
defined sharp edges, around wMch was a fog-like vapour, having 
a direct motion. Its great singularity was the rapid changes in 
fwm which it underwent— at first nearly straight, then curved, 
and afterwards wavy and snake- like, at one time not unlike a flash 
of forked lightning. For the first 1^ minute the waterspout 
almost touched the ground, after which it became higher. So 
perfect an example seen under favourable circumstances is of rare 
oocorrence. 



OBEAT HBTEOB. 

A LUMINOUS Meteor of the first order has been observed (it is said 
for the first time) telescopically by M. Julius Schmidt, of Athens. 
We select some particulars from Les Mondea. On Oct. 19 last, at 
five minutes past two o'clock, be observed a shooting star of the 
fourth magnitude slowly proceeding between the Hare and the 
Dove. In three or four seconds it equalled Sirius in brightness. 
It traversed Eridanus slowly towards the west, diffusing so much 
light that all the stars disappeared ; and it gave a greenish hue to 
tiie Acropolis, the city, and the surrounding country. For one 
second it was a dazzling bolide, with a diameter estimated at about 
ten or fifteen minutes. M. Schmidt then placed his eye to the 
telescope and followed the meteor fourteen seconds. He saw no 
more a single luminous body, but two greenish-yellow brilliant 
bodies, like elongated drops, one following the other, each accom- 
panied by a reddish trail distributed like sparks in the tail of the 
meteor. This extraordinary observation was reported to the 
Academy of Vienna, and has been transmitted to M. Quetelet and 
Mr. Greg, of Manchester. 



SHOOTING STABS OF AUGUST, 1868. 

M, Coulvieb-Gbavieb has laid before the French Academy of 
Sciences his Annual Beport on these meteoric phenomena. 

The resnlts of the examination of his tahle show that, setting out with two 
obsemitionB on the 17th and 19th of July last, there were, for the mean 
hoorly number at midnight, with a clear sky, only 7*3 stars. Afterwards, 
taking the mean of three observations, we have, for July 23, 26, 27, 103 stars; 
for Aug. 3, 4, 6, 20*4 stars ; for Aug. 6, 7, 8, 24'1 stars. The nombers for 
Aug. 9 were 30-5; for Aug. 10, 121*2; for Aug. 11, 48'6; for Aug. 12, 46*1; 
for Aug. 13, 38*2 ; and for Aug. 14 only 20*8. In August, 1861, M. Coulvier- 
Oravier drew the attention oi the Academy to the fact that the year 1858 
marked the term of the descending march of the phenomenon since the epoch 
of its greatest height,— the year 1848 when the mean hourly number for Aug. 
9, 10, 11, was 110 shooting stars. In 1868 the number had descended to 39'3 \ 
in 1863 it has risen to 66*7, an increase of 27*4 «Vax«. ^^^« tolws tl<3«V 
says M. OonJWer-GFravier, ** hope for the re-appeax«uce ol ^«s» ^^wissvB«M 
of August in tdl their magnificence." 

b2 
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Dr. Heii itates tbat on Aug* 10 Um mimber of ihootiog aten MtawMM 
great that tlie smaller ones oould hardty be reckoned. The obaerreta vera m 
placed that thev could fireely aoryey the whole of the hiwison, a oonqpartmcDt 
of ^ddeh was allotted to each observer, means being taken that no star diodid 
be twioe noted. The brilliancy and lensth of the train of these stars irare 
very remai^able. The most of them had their point of diTO^genoe vitk 
constellation Perseos. 

Mr. Crumplen, at Mr. Slater's Observatory, Soston-road, considers the 
above one of the finest displays for many years. 

There were a large uomber on Aogiut 9, which do not seem to have 
attracted much attention. On the lOui, says Mr. Cromplen, we obserred 
upwards of twenty, which equalled or snrj^aased stan of the first magnitude. 

Most of these were accompanied with brilliant trains, some of them mdnxinK 
several minutes, and undergomg remarkable changes, especially when viewed 
with proper optical power. Thus a meteor seen at lOh. 48m. p.m. (Green- 
widi mean time) left a train visible 4^ minutes, which oorled up, assumed a 
semicircular shape, and then gradually faded from the extremities to the 
centre. 

A question commonly asked is their height above the surface of the earth. 
This m most cases is very considerable, and wiU not admit of the iheorj of 
their atmospheric oriffin. In August, 1861, the parallax of one gave an 
altitude of 126 miles, the meteor traversing a course of 176 miles in five or six 
seconds. 

On Aug. 10 M. Julius Schmidt, while passing from the Isle of Corfu to 
Ithaca, counted the greatest number of these meteors which he had yet 
observed— 113 in an hour, between one and two ajn. 



THB sun's distance FBOM THE EABTH. 

Mb. Stone, principal assistant at the Koyal Observatory, 
Greenwich, has completed the calculations of the mean horizontol 
parallax of the sun, as deduced from observations made at Green- 
wnch on the planet Mars at his recent opposition, compared with 
other similar observations made in Australia. The result is that 
the heretofore received mean distance of the earth from the sun 
must be diminished by about three millions of miles ! Tlie neces- 
sity of this reduction of distance had been previously suspected 
by M. Leverrier indirectly from certain planetary disturbances, 
which appeared to require an increase of the earth's mass com* 
pared with that of the sun. The Greenwich observations give 
8" '97 for the sun's mean horizontal parallax. Dr. Winnecke, 
from observations on Mars made in Germany compared with 
others made at the Cape of Good Hope, obtains 8'' '96 for this ele- 
ment. M. Leverrier, from planetary disturbances, suspected 
8" -95 ! The close coincidence of these results, thus independently 
obtained, is not only remarkable as indicating extreme accuracy 
of observation, but as an additional confirmation of the fimmess 
of grasp with which gravitation binds together the planetaiy 
Cosmos. (See also p. 129 of the present volume.) 

astronomy and GEOLoar. 

M. O. Struve, of Pulkowa, observes : From certain careful 

comparisons of the latitudes of many places in the neighbourhood 

of Moscow, obtained by astronomical processes, compared with 

those obtSLJned by geodetic lna.ngu\&l\OTi, it became manifest that 

Moscow stands near to the edge oi a.\i\x^ft €^\^\hR^\iCi'«\wiiss8aSf 
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ing of materials lighter than those of the average doDsity of the 
earth's crust. This bowl or trough is about 28 miles wide from 
north to south, and exceeds 40 miles in an easterly direction. 
The interest of the observation does not terminate with the par- 
ticular case of Moscow, but seems to indicate that henceforth in 
all instrumental determinations depending on the level or the 
plumb-line, attention must be given to the h thological character for 
the place of observation. Here, again, is a point of contact be- 
tween the two antithetical sciences of astronomy and geology. 



BESEABCHES ON THE MOON. 

Pbof. Phillips has read to the British Association the follow- 
ing new results : — The author having on previous occasions pre- 
sented his views as to the methods and objects of research in the 
moon, was desirous now to state a few results, and exhibit a few 
drawings, the fruit of recent examinations of the moon by means 
of a new equatorial by Cooke, with an object-glass of 6 inches.* 
In sketching ring mountains, such as Tbeophilus and Posidonius, 
the author has been greatly interested by the changes of aspect 
■which even a small alteration in the angles of elevation and azi- 
muth respectively produce in the shadows and lights. Taking an 
example from Cyrillus, with its rocky interior, and fixing attention 
on the nearly central mountain, it always appears in the morning 
light to have two principal unperforated masses. By a slight 
change in the direction of the light, the division of these masses 
is deeply shaded on the north or deeply shaded on the south, and 
the figure of the masses — i.e., the limit of light and shade seems 
altered. A slight change in the angle of elevation of the incident 
light makes more remarkable differences. On Posidonius, which 
is a low, nearly level plateau, within moderately raised borders, 
the mid-morning light shows with beautiful distinctness the shield- 
like disc of the mountain, with narrow broken walls, and in the 
interior, broad, easy undulations, one large and several smaller 
craters. In earlier morning more craters appear and the interior 
ridges gather to form a broken terrace subordinate to'the principal 
ridge. This circumstance of an interior broken terrace, under 
the high main ring of mountain, is very frequent, but it is often 
concealed by the shadow of the great ridge in early morning sha- 
dows. To see it emerge into half-lights, and finally to distinct 
digitations and variously directed ridges, as the light falls at 
increasing angles, is a very beautiful sight. But it is chiefly to 
the variations in the central masses of lunar mountains and their 
physical bearings that the author wishes to direct attention. 

Many smaller mountains are simply like cups set in saucers, 
while others contain only one central or several dispersed cups. 
In Plato is a nearly central very small cup, bright, and giving a 
distinct shadow on the grey ground, as seen by Mr. Lockyer, Mr. 

• He has also observed the aspect of the &xai,\>ut oTk.>(jDa»«Q5c»\^^\.\»x«6R£CT«k^ 
hiaremarla. 
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Birt, and Prof. Phillips himselfl But in the centre of many 
of the lugger mountains, as Copernicus, Gassendi and Theo* 
philus, is a large mass of broken rocky country, 5000 or 6000 
feet high, with buttresses passing off into collateral lidges, or an 
undulated surface of low ridges and hollows. The most renuok- 
able object of this kind which the author has yet observed vith 
attention is in Theophilus, of which mountain two drawings sre 
given, in which the author places equal confidence, except that 
the later drawing may have the advantage of more experience. 
The central mass is seen under powers of 200 — 400 (the best per 
formance is from 200 to 300), and appears as a large conical mass 
of rocks about 15 miles in diameter, and divided by deep chasms 
radiating from the centre. The rock-masses between these deep 
clefts are bright and shining, the clefts widen towards the centre, 
the eastern side is more diversified than the western, and like the 
southern side has long excurrent buttresses. As the light grows 
on the mountains, point after point of the mass on the eastern 
side comes out of the shade, and the whole figure resembles an 
uplifted mass which broke with radiating cracks in the act of 
elevation. Excepting in steepness, this resembles the theoretical 
Mont d'Or of De Beaumont ; and as there is no mark of cups or 
craters in this mass of broken ground the author is disposed to 
regard its origin as really due to the displacement of a solidified 
part of the moon's crust. He might be justified by Prof. Secclu's 
drawing of Copernicus, in inquiring if the low excurrent but- 
tresses may indicate issues of lava on the southern and western 
sides ? On the whole, the author is confirmed in the opinion he 
has elsewhere expressed, that on the moon's face are features 
more strongly marked than on our own globe, which, rightly 
studied, may lead to a knowledge of volcanic action under grander 
and simpler conditions than have prevailed on the earth during 
the period of sub- aerial volcanoes. The author also exhibited a 
drawing of Aristarchus, showing some undescribed features in the 
aspect of that, the highest part of the moon's surface. 

Any member of the Section who went to see the process of 
extracting the silver from lead ore would have an opportunity of 
witnessing, on a small scale, causes in operation producing exactly 
similar effects to those observed on the surface of the moon. 
After the process was completed, and the litharge all blown off 
from the pure silver, the observer would be very apt to go away, 
nothing apparently remaining to be seen ; but, if he waited for a 
short time, as the mass of silver cooled, he would soon see its 
surface torn up by explosions from within, caused, as he (Pro- 
fessor Phillips) believed, by the extrication of oxygen gas, and 
elevations and fissures produced exactly resembling those on the 
surface of the moon as observed in the best instruments. 
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The meftn temperature of the air for the year was 60^'3, being V above the 
arerage ; the temperature of the dew-point was 44i***3. The average wdeht 
of water in a cubic foot of air was 3*4 grains. The mean degree ox humiditjr 
was 80, complete saturation being represented by 100. Bain feU on 131 days, 
being 48 less in number than in 1882 ; and the amount fallen waa 20 indies, 
being 6^ nearly less in amount than in the preceding year. 

The warm weather which set in on December 3, 1882 (see the Tear Book 
of last year), continued with slight exception to May 17. A period of 9 dajs 
followed, comprised between May 18th and May 26th, during which the aTorage 
daily deficiency was no less than 6°; this was succeeded by one of like dnratioii, 
but of opposite character ; the average daily excess being 3|° ; and from the 6th 
June to the end of the month, there was a deficiency areragmg 2^° daily. From 
July 1st to 15th, excepting two days, the temperature of the air was in excess of 
the averaee to the amount of 2\° daily. A cold period followed, which con- 
tinued tiU the 1st of August, during which the aTcrafi^ dairr deficiency 
amounted to 3}°, and was then followMl by a warm period extending tiH tlw 
16th August ; the excess of temperature amounting to 3^** daily. On July 19tb 
the temperature fell to 32° in the air, and to a much lower txnnt on the 
liTound, at most places north of London. Here it was generally cola. Ageneralhr 
cold period set in on the 17th August, and continued to October 9th, a period 
of 54 days, during which the daily deficiencrr exceeded 2°. From October lOth, 
with the exception of the period between Oct. 23rd to Noyember 9th, when 
there was an ayerage deficiency of 1° daily, to the end of the jrear, the weather 
was warm, aTeraginff an excess of 4° daily. The temperature of December 1868 
was in excess, as well as those of January and FebruaiT, 1863, and the meaa 
temperature of these 3 months, viz., 42°'5, is distinguisnedby being one of the 
warmest on record. In the precedmg 92 years the warmest wintOT of all was 
that of 1795, its mean temperature 43^*2; this was closely approadiedin the 
years 1834 and 1846, in each of which the yalue was 43^*1 ; and these are 
the only instances of a higher temperature since the year 1771. In the year 
1848 the temperature ofthe same period was 42^*4, closely approximating to 
the present. The month of March this year was also warm, which was not 
the ease in 1735. 

The mean temperature of the months January, February, and March, 1863 
was 42^-6 ; in the year 1834 it was for the same period 42°-9 ; in 1846 it was 43°-6, 
and these are the only instances, so far as trustworthy observations extend, of 
an excess over the temperature of the first 3 months of the present year. The 
mean temperature of the 4 months ending March, was 42°'9 ; in the year 1846, it 
was 43'^'1 ; and in 1834, it was 43°'3 ; so that the temperature at the beginning of 
this year may be considered as high as ever was experienced. The average 
monthly temperature of the air from December 1862 to April 1863, was 44°'l ; in 
the years 1821 and 1822, the temperature for the same period was 44^*2, being 
practically the same as in 1863 ; in no other similar period, from 1771, has the 
temperature been so high, so that we may fairly conclude that the temperature 
of the 5 months ending April 1863, is distinguished as having been the highest 
on record. The nearest approach to this high temperature was in the period 
ending April 1796, when it was 43°'4; in 1834 it was 43^*6; in 1846 it was 
43°-9 ; and in 1859 it was 43°-5. 

The mean temperature of January was 41°i, being higher than any January 
since 1853. 

Themean temperature of February was 42°'l, bein^the same as in 1861; 
one degree lower than in 1859 ; but, with these exceptions, the highest since 
the year 1850. 

The mean temperature of March was 43°'9, with the exception of 1859, when 
t was 46°'4, the warmest since the year 1842. 

The meui temperature of April was 49°'l, being higher than in any Apri 
since 1844. 

The highest temperature in the year was 86° in July, and the lowest was 
26i in December. 

The mean weight of a cubic foot of air was greatest in February, when it 
was 557 grains, and least in August, when it was 627 grains, and tHe monthly 
average for the year was neariy the mean of these values, or 541 grains,. 
being the same as in the yeax 18^:2. 
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LIST 07 PEBSONS EMINENT IN SCIENCE OB ABT, 1863. 

HoBjLCB Tbbnbt, the celebrated French painter. 

JoHB' BuBSBSS, painter in water colours. 

LxxuTBiri.irx-GBirBBAL Sib Jjlmbs Outbaic, military engineer, son of the 
wen-known Derbyshire engineer. 

Edwabd Tatlob, professor ot music in Gresham College. 

Air&irsius Lbopold Ego, B.A. 

BiCHABD Tatlob, philology and science. 

Sib GsoBeB Cobkbwall Lswis, Bart., philosophical writer. 

Db. BichjlBd Fowlbb, natural philos(4>ny. 

Batista Amici, Italian astronomer. 

William Mulbbady, E.A. 

AiiVBBD EowLXB, civjl engineer. 

JoHK Clabk, the inventor of The Myrioraana, Urania** Mirror^A-e. 

JosBPH GwiLT, F.S.A., architect and antiquary; his scientific treatises, 
and his " Encyclopsedia of Architecture," are able works. 

Db. JoHir BoBBBT KiiTAHAir, Professor of Zoology in the Government 
School of Mines, and one of the Honorary Secretaries of the Natural 
History Society of Dublin. He was a zealous and able naturalist, de- 
voting nis attention specially to the recent Crustacea, and contributed 
many new species to tne Fauna and Flora of Ireland. 

XlCHABD QuiLLBB CoucH, the SOU of Mr. Jonathan Couch, of Polperro, 
the ichthyologist and naturalist. B. Q. Couch's researches into the 
metamorphoses of the Crustacea were appreciated by all naturalists, 
most of all by Mr. Bell, who quoted him for many facts then new to 

^i science. He was one of the secretaries and curators of the Natural 
History and Antiquarian Society, for which he wrote a variety of papers 
on British Fishes, Crustacea, and kindred subjects. He became a 
member of the Boyal Geological Society of Cornwall, then curator and 
subsequently secretary and curator, contributing to its Tran»a4dion9 
many papers, and annually writing a Beport of the progress made in 
examining the geology of Cornwall. — Athmcsum, 

JOHV Shbbpshaitks, brother of the astronomer, but better known as the 
munificent donor of the Sheepshanks Gallery, worth 60,0002. ; yet, for 
this princely gift, Mr. Sheepshanks did not receive any honorary recom* 
pence besides mere thanks. We agree with the Editor of The Builder, 
that " An Order of Merit is much wanted in this country as a legitimate 
reco|nizance of public benefactors ; but, in the case of Mr. Sheepshanks, 
and sILt. yenixm, the grant of such an order might have been otherwise 
supplied." 

Jaicbs B. Buiririiro, twenty years architect to the City of London. During 
this period he designed and superintended the execution of more great 
pabuc works than any of his predecessors. The cost of these amounted 
to upwards of three-quarters of a million sterling. Mr. Bunning was the 
architect of the Freemen's Orphan School, Billings^te Market, the 
Coal Exchange, the New Cattle Market, the City Pnson at HoUoway, 
and the new Lunatic Asylum. His last important duty was that of de- 
signing the architecture works prepared on the occasion of the entrance 
oi the Frinoe and Princess or Wales into the City, allowed to be suc- 
cessful and appropriate, yet as unrecognised as Mr. Sheepshanks's eift, 
aave by public admiration. In some countries of the Continent, Mr. 
Bunning would have been decorated with an Order of Merit for such 
a labour. 

Takbs Fbhtoit, consulting engineer to the Low Moor Iron Company. la 
early life, Mr. Fenton was for some time employed, under Brunei, on 
the Great Western Bailway, next on the Leeds and Thirsk line ; manager 
of the Bailway Foundry, Leeds. Among the various works he executed 
while in that position ma^ be mentioned the Jenny Lind class of engine— 
B class posaesaine great simplicity, and combining steadiness with.^^^^ 
so higmy were these engines thought of on aom.e'^eA«>ih».\. >i^<e^\)«avcsw« 
adopted as the type for all their passenger engines. 
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Pbovxbsob EiLHAmD* MiTSCHssLiCH, of Berlin. " He had long been known 
aa one of the ablest philosophical chemists of the day, and the estimation 
in which be was held was exemplified hj the numbora who attended his 
classes in the University of Berlin, and the Friedrich-Wilhehna-Institat, 
in that city. His writinn embrace a wide range in chemical science, sod 
may be found in the pubhcations of the Academ^r of Sciences of Berim, 
of which he was a member, and in German periodicals. Besides these he 
was the author of a Leiurbueh der Ckemie, in two yolomes, which has 
passed through two editions, and has been translated into Fnench. Dr. 
Jfitscherlich was elected a Foreign Member of the Boyal Socnety in 1828; 
and in 1829 one of the Royal Medals was awarded to him for his 'Dis- 
coveries relating to the Laws of Ciystallixation and the properties of 
Crystals.' It is, perhaps, by his res^urdies into the phenomena of crys- 
tallography that he will be tiest remembered." — Athenmum. 

Hbkbt Abchxb, the inventor of the machine for perforating postage label 
stamps ; for this invention Mr. Archer is understood to nave received 
from the government, 4000Z. The circumstances of the arrangement sie 
detailed in a pamphlet published by Mr. Archer, some years since, in 
which he considered himself an illused man. 

William Bcoklx, assistant coiner of the Boyal Mint. He was for more 
than thirty years, manager of the Soho Works, for Messrs. Boulton and 
Watt: but for twelve years he had occupied the post above-named. 

II*. I. Bbidbll, a painter of hiffh promise. 

Joshua Fixld, F.K.S., of the firm of Maudsla^ and Field, en^eers. He was 
one of the founders of the Institution of Civil Engineers, in 1817 ; and he 
was one of the earliest Vice-Presidents, holding uiat office until the 18th 
of January, 1818, when he was elected Fresment, being the first me- 
chanical engineer who filled the chair. ** To Mr. Field, in connection 
with Mr. Maudslay, may be traced, in a great degree, the origin of Ocean 
Bteam Navigation. The engines put by these gentlemen on board the 
Great Weidem in March, 1838, were so completely successful that ther 
long served as a model fur other builders. On Sunday, the 8tii of April^ 
1838, she started on her first voyage from Bristol with seven passengers, 
and 60 tons of goods, and reached New Tork on Monday, the 23ra of 
April, thus accomplishing the 3000 miles in 13 days 10 hours. Mr. Field 
was not more respected for his talent as an engineer, than loved and 
esteemed for his amiable qualities and fine disposition" (Meckaaiet* 
Magazine). At his funeral, at the cemetery-gates were assembled a con- 
siderable number of workmen, principally elderly men, who have been 
engaged at the works for a long perioa This was a touching tribute to 
Mr. Field's eminent worth as a master. 

Sauubl Baldwtit Roobrs, formerly of Nant-y-Glo. ** His age exceeded 90 
years, and although, by an improvement relating to the manufacture of 
iron, he largely contributed to the wealth of others, yet he died in the 
deepest poverty himself. He expressed an earnest wish that he might 
not be buried in a pauper's g^ave, and his brother Freemasons have 
responded to that wish. He was formerly employed at large ironworks 
in South Wales, and committed the indiscretion of publishing An Elemen- 
tary TreatUe on Iron Metallurgy, He was dismissed from nis situation. 
The improvement which he introduced was that of iron bottoms for 
puddling furnaces, and it is one of great practical importance. It was 
never patented, nor did he, I believe, ever receive for it any substantial 
reward. It is true that iron bottoms for certain fumaoes had been 
previously suggested ; but to Rogers is unquestionably due the merit of 
having first rendered their application practicable for puddling furnaces. 
When he proposed them he was laughed at by some ironmasters of expe« 
rience, yet they are now universally adopted. When the distressed con- 
dition of the poor old man became known— a condition not resulting firom 
misconduct on his part— several persons connected with the iron trade 
assisted him with mouey ; but assistance came too late." This sad story 
— another instance of the unhappy fate of inventors who, in enriching 
others, have impoverished themselves— appeared in the Timet a few days 
after Mr. Rogers's death. 
"OnirxRAL Sir Joshua Jebb, » ^\mgQaaV^ o^^^t 'm ^v&sm^ kBEuerict, 
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and the West Indies ; but latterly hss been more prominentljr known as 
the founder and promoter of the Ticket-of*leaTe system. In his canadty 
as diairman of the directors of Convict Prisons, he had oontriDated 
several important works upon the subject of prison discipline, and the 
treatment of convicts. He planned the Fentonville prison, completed 
in 1842, at a cost of nearly 100,0002. ; it was first named *' The Model 
Prison," but from the partial success of the plan, its name was changed ; 
each ceU cost 1802., the cost of a four*roomed hoose ! 

Db. Dattd Boswxll Bbid, chemist. He had lately been appointed by 
the Federal Government, Medical Inspector to their Sanitary Com- 
mission ; and he was about to be employed at Washington in ventilating 
the new military hosmtaLs which have been erected in different parts of 
the country. ** Dr. Keid," says the Seottman, " was a native of Edin- 
burgh, grandson of the celebrated Hugo Amot, the historian of Edin- 
bni^ ; and was himself, at one time, an extensivel^r-employed and suc- 
cessful teacher of chemistry here. His connexion with tne ventilation of 
the Houses of ParHament is but too well known. He ventilated St. 
Oeorge's Hall, Liverpool—the only building in the world, he said, in 
which his principles of ventilation have been completely carried out. 
l%e yentUation of this building is considered very successful. Dr. Beid 
began his public career in Edmburgh as assistant to the late Dr. Hope, 
Professor of Chemistry in the University. He was also a candidate for 
the chair when Dr. Hope resigned." Dr. Beid was unquestionably an 
able man ; and although we have quoted the opinion of the Seotaman, as 
to the ventilation of the Houses of Parliament, we are satisfied that the 
merits of the system were depreciated by cabal and party spirit, and un- 
sparing ridicule. Yet, as Dr. Beid foretold, his claims were not altogether 
ignored, but advocated by a public committee of noblemen and gentle- 
men, who took a more even-minded view of Dr. Beid's talent, than it 
served the purpose of his eoUaborateura to acknowledge. 

Ohablbs Bobbbt Cookbbbll, Professor of Architecture in the Boyal 
Academy. " He built the Sun Fire Office, Hanover Chapel, Begent- 
street, and several other edifices in London ; the Taylor and Bandolph 
Buildings and the new Public Library at Oxford ; the Gothic Chapel and 
Speech-Boom at Harrow; the GK>thic College at Lampeter; and the 
Philosophical Institution at Bristol. Mr. Cockerell was as greatly 
esteemed abroad as at home. Oxford made him a D.C.L. ; Paris, in 
1841, one of the eight * assooi^s strangers' of the Academy ; Bome, two 

Jears later, one of the ten 'members of merit' of St. Luke's; whilst 
(unich, Berlin, and Berne accorded to him the honorary membership 
of their academies. In 1843 the Institute of British Architecture awarded 
to him its first gold medaL In conjunction with Mr. J. S. Harford, of 
Blaise Castle, Mr. Cockerell publishea in 1857, Descriptions to Michael 
Angelo" — (Athenaum.) Of Mr. Cockerell, one of the soundest Architects of 
his day, an ably-written appreciative memoir has appeared in the Builder. 
Among his latest works is the sculpture of St. George's Hall, Liverpool. 

Hutbt BlBBiTBir, of Midlothian, one of the first to introduce subsoil plough- 
ing, tile draining, and other processes of scientific agriculture, which have 
since been generally adopted. 

BVOBHB Dblacboix, the celebrated French painter. *' He produced an im- 
mense number of pictures, and gained almost all the honours of his pro- 
fession—medals, second (1824), first (1848), grand (1855),— was made 
Knight of the Legion of Honour (1831), Commander (1855), and Member 
of tito Institnt (1857), in place of Delsaoche^—AthetuBum. 

SzCHABi>WHATBLT,ArchbiBhop of Dublin, one of the first Commissioners 
of Natkniial Education in Ireland ; an astute logician and political 



r. D. Habbibo, Artist. 

laAB-ABMXBA& JoHB WASHiira'XOB, Hydrographer. 

^AMXLvm BBBnuVD, the professor of raedio^ jurisprudence at the University 
of ttottbpeSher, and the author of the celebrated treatise — Sur la Confor' 
maUon o$$ntte de la TSte ehez V Homme et chez les AnimavM neri&xi%^ 
This work united to the most generalized and exa\\A^ QOftLOR^^^^Qrcv^'l *0(v« 
Bobjeot, • tboeoiMgh knowledge of the literatoie oi com<gvc«i^« «a»kATS£i « 
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nreXy equalled, and never BorpMsed. M. Bertrand died young ; had be 
lived longer, he would hare maintained his pUuje in the scientific rank} 
side by «ide with Oken, Goethe, Spix, Owen, Huxley, and Gk>odsir. He, 
however, died full of honours, and already in the posseaaionof a gbrioos 
and untarnished fame. 

William Tookx, F.B.8., President of the Society of Arts, and esteemed 
in the literary and scientific circles for his amenity and kindly encou* 
raiment of humble merit. He drew the charter of the Society for the 
Diff\ision of Useful Knowledge. 

Db. Albxakdbb Hbbdbrsok, author of the Sistory of Ancient and Modern 
Winet, and other works, including the Journal of his Travels in Iceland. 

JoSBPH HzxBT Grbeit, F.R.S., late President of the General Gonndl of 
Medical Education. Mr. Green commenced his medical studies at the 
flourishing school of the then united hospitals of St. Thomas and Guy, 
under the auspices of his uncle, Mr. Cline, and of Mr., afterwards &r 
Astley Cooper. He was subsequentlv appointed Professor of Anatomy 
to the Boyal Academy, and delivered lectures annually at the institutioo 
on that subject. He was appointed President of the General Council of 
Medical Education and Begistration by an unanimous rote of the mem- 
bers, and discharged the duties of the office to the entire satia&ction of 
his colleagues and of the profession. In 1820, he succeeded the younger 
Cline as Surgeon to St. Thomas's Hospital, and with Sir Astley Cooper 
then delivered lectures on surgerjr and pathology. As an operative sur- 
geon he was unequalled in the skill with which he performed that tot 
Utliotomy, having in 1827 operated in 40 cases, and lost only one patient; 
this success is unequalled in any country, and in any other -penaa'B hands. 
In 1830 he was appointed to the professorship of surgery in King's Col- 
lege, of which institution he was at the time of his death a member of 
council. In 1831 he wrote a pamphlet, called Digtinetion without Separa- 
tioiiy addressed to the President of the Royal College of Surgeons, to 
prove that the distinction between physician and surgeon did not really 
exist, and that such division was highly injurious where it did. About 
this time he was unfortunate in entering into a wordy warfare with the 
Lancetf about the publication of his lectures, and in which be was 
severely handled and totaUy discomfited. Lecturers now see the advan- 
tage of their lectures being correctly reported in the medical papers, 
from which the public and themselves so largely profit. He was elected 
President of tne Koyal College of Surgeons in 1858. — William Jkne^ 
rence, F.R.B. 

Sahvbl Read, formerly member of the Admiralty School of Naval Archi- 
tecture, and more recently master shipwright of Her Majestjr's dock- 
yard at Sheemess. As a member of the School of Naval Architecture, 
Mr. Read in early life distinguished himself by his scientific attainments 
and although he had to share with his colleagues of that school numy 
injuries and indignities before be attained to the higher posts of the ship- 
building department of the Admiralty, he nevertheless was honoured by 
being made a member of the Committee of Reference, the Council of 
Science, and other like committees instituted by successive Governments 
for the improvement of naval architecture. His published writings u]^ 
the higher branches of his profession were numerous and of a very hi^ 
order, and in particular the Reports on Naval Conttmctiont which hwt 
the names of Head, Chatfield, and Creuze, have taken their place anMHOg 
the standai'd works of the shipbuilding profession. 

William Tsmplbtoit, whose contributions to engineering literature have 
been generally esteemed. There is scarcely an establi^ment in England 
where his Workshop Companion is not in daily use ; and hia other works 
though few, have proved extremely useful to the young engineer. 

Ths executors of the late James Walkbb, Esq., have bequeathed to the 
Royal Institution a marble bust of Prof. Faraday, by Mr. Matthew If oUk. 
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Railway Signau, Improved, 69. 

Railway Statistics, 62. 

Railway Trains, Vibration of, 68. 

Railways, Distribution of, 60. 

Railways worked by Stationary En- 
gines, 55. 

Ram-fall in London, 270. 

Rain-water Researches, 207. 

Reagent, New, 198. 

Red Sea, Colouring Matter of the, 134* 

Reed on Iron Ships of War, 34. 

Reed's Target Experiments, 28. 

Respiration during Sleep, 228. 

Rigidity of the Earth, 115. 

River of the Glacial Period, 257. 

Royal Society Anniversary, 106. 

"Royal Sovereign" Turret-ship, 46— 

Rubidium, on, 181. 

Safety Miner's Lamp, New, 77. 

Sahnon, Food of, 238. 

Sand Grouse, Pallaa's, 234. 

Sandpiper, the Green, 235. 

Sand-rain, 263. 

Science and Art, Contact of, 110. 

Scissors, improved manu£M!tureof,85» 

** Sea Serpent." the, 242. 

Sewing Machine, the, 95. 

Sheers, Gigantic, 49. 

Ships, Cost of, 36. 

Ships, Iron, gee Iron Ships. 

Shoeburyne&s,Tu%«t^^>^«cvx&»E&^^ « 

8\AeTi\xm,\)aft'S«H« l&ftXA^'Saa. 
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6ilTmiiff GlsM, Vew Method ofj 190. 
Silrer Sfining, S61. 
Snowdonia, 268. 
Soils of Bngland, IM. 
Solar Bi^, Chemical Actaon of, 174 
Specific Wei^t Apoantua, 168. 
Spectral AnalTiia, Pliicker on, 120. 
Spectral Bsya, Traiumatatioii of, 121. 
Spectroscope, New form of, 122. 
Spectrum Aiudysis on, 106. 
Stars, Shootine, in August, 275. 
Steam-boiler Kiplosious, Forde and 

Airy on, 64. 
Steam Fire-enffine Trials, 68. 
Steam-pnmp, aew Portable, 65. 
Steam-ships, Jointed, 80. 
Steel, Chemistry of, 187—189. 
Steel &uns at St. Petersburg, 31. 
Steering Screw. New, 38. 
Stereochromy described, 200, 203. 
Stereoscopic Instruments, Improved, 

122. 
Stereotyping Newspapers, 94. 
Stomach, Dr. Pavy on the, 137. 
Stovo, the Chronothermal, 81. 
Stove, Welch's Double-action, 82. 
Stuffs, Uninflammable, 70. 
Sturgeon, fine, 239. 
Sugar from Serpents* Skins, 196. 
Sulphur, New f ocm of; 168. 
Sulphuring Vines, 250. 
Sun's Distance firom the Earth, 129, 

276. 
Survey, the Gleological, 256. 
Survey, the Ordnance, 111. 
** Sutherkmd" Steam Fire Engine, 69. 
Tanning, Kapid, 195. 
Target Experiments at Shoeburyness, 

27. 
Targets for Gunnery Experiments, 26. 
Telegraph Act, the New, 165. 
Telegraph, Henley's, 162. 
Telegraph, Hughes's Printing, 164. 
Telegraphy, Ocean, 169—163. 



Telescope, Great Sontfaeni* 106. 

Temperalbre of the Earth't Cniat,llfl. 

Teneorosoope, the, 125. 

Thallium Oompoanda, PoisomnB, UC 

Thallium known to tbs Annent Jttaif 
^«^M 184. 

ThaUium, the New Metal, 181— 181 

Timepiecea, Johns' ,78. 

Time Signals ball at Deal, 128. 

Tortoise, New. 268. 

Trees, Transplattting Large, 243. 

Trigona Garbonaria, 243. 

Turret Ships of War, 46. 

ValiatU Iron-olad, 43. 

yat,al«rgeOne,97. 

Ventilation of Aparlanents, 80. 

Vine Disease, the, 251. j 

Vines, Sulphuring, 250. 

Vipers in France, 241. ^2 

War Vessel, New, 40. ; 

Warren's Casemate Battery, 38. ' .« 

Warren's Impregnable Ships of Wa^ ^jj 
37. ..:j 

Warrior Iron Frigate. 48. •.. 

Waste in Iron Maaufiustare, Utilisa- 
tion o£ 82. 

Water, Chevreol on the Quality of, 206 

Water Glass-painting described, 200— 
808. 

Water-power, Novel AppUeation o^67. 

Water-pressure Engine, New, 67. 

Waterspouts in 186S, 274. 

WaterHBupply of London, 108. 

Water-worics, South Essex, 104. 

Whale, the Northern. 232. 

Weather, Admiral Fitzroy on, 272. 

Weather Prediction, 272. 

Wheat Crop of 1863, 248. 

Whitworth'iB Target Experiments, 29. 

Wine, Chemistry of, 208. 

Wood Charred by Steam Heat, 176. 

Wood-sawing Machinery, 97. 

Zamia SpiraUs for making Paper, 100. 
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CHUBB 6c SON. 

r perfection of workmanship and constmotion of 
Locks, also for the manufacture of Iron Safes." 

EIZE MEDAL AWAEDED, 

SntemattoiiEl <fo||tiittton^ 1862. 



GEUBB'S FAISiri BETECTOB LOCKS. 

most seoore from pick'locks and fUae keys, are strong, simple, and durable, 
ide of all sizes uid for erery puripose to which a look can be applied. 
I, Deed/and Paper Boxes of all suses, Travdling Bags, Letter Bags, Writing 
and Desks, all with the Dxtbctob Looks. 
U be obeerred that no looks or safes of inferior quality are made by Chubb 

_ ml \.^\^ ^r J.1 :-i ^1^ A ..A., .^u *^ *.'uJ' \Ai^ .4. 1. 1 Ai_ 




GHirBB'S FATEHI FIEEPAOOF SAFES 

re oonstruoted : 

»wn fire-resisting and non- 



fhe greatest security from fire or burglars. They are oonstruoted in the best 
rof strong wrought-iron, and lined with the best-jmow 



!ting composition. 

doors are all secured by Okubb's Patxitt Dbill-Pbitsvtxtb, and their 

6ITNP0WDEB-FB00F LOCKS. 



ILLTJSTBATED PBIOE LIST GBATIS AND POST FBEE. 



CHUBB & SON, 

3. 57, St. PAUL'S CHURCHYARD, LO^IiC^^ \ 

<>Td Street, LiVerpooI ; 16, Market ^txeftV., l&ajaj2s«sJv«t N ^^^ 
Honelej Fields, Wo\Yer\iMxr^\A\i. 



ADYERTXSEHEirrS. 



Latdy PMUhed, with 13 Plates, m One VoL^ mudium 8m^ 
prtM £1 !«., doih^ 

MATHEMATICS FOR PRACTICAL MESjj 

Being a Common Place Book of Pore and Mixed Mathematici^ 

designed chiefly for the use of Ciyil Engineera, 

Architects and Surveyors. 

Bt OLINTHUS GREGORY, LL.D.,. F.RA.SL 

Enlabobd bt BENRT LAW, Chii En^netr. 



Fovrtb Edition, atrefaUr reviaed and corrected bj J. R. TOUMO, formeri? 
of Ma t hcmatict, BelfMt CoUeg«; Aathor of ■* A Coturw of MaUMmatkt," &e. 



Prineip<U C<mtentt, 



PART I.— PURE MATHEMATICS. 

Chapter I.— AmiTHMSTic. 

Chapter II.— ALOiBnA. 

Chapter III.— Gbombtbt, 

Chapter IV. — Men au ration. 

Chapter V.— TateoNOiiKTBT. 

Chapter VI.— Conic Sbctions, 

Chapter VII.— PBoFBBTiBB or Cubtbb. 

\Tke above ruhfoetM are very amply and 
eethauetitety treated, bui for io<ml of 
epaee ihe detatia atmtot here be ffiven.'] 

PART IL— MIXED MATHEMATICS. 

Chapter I. — Mbcbanicb in Gbnbbal. 

Chap. II.— STATfea. 1. Statical equili- 
brium— 2. Centre of gravity. 3. Gene- 
ral application of the principles of 
atatics to the equilibrium of structures ; 
equilibrium of piers or abutments ; 
pressure of earth aftainst walls ; thick- 
ness of walls ; equilibrium of polygons : 
stability of arches | equilibrium of sus- 
pension bridges. 

Chap. in. — Dynamics. 1. General Defi- 
nitions— 2. On the general laws of uni- 
form and variable motion; motion 
uniformly accelerated ; motion over a 
fixed pulley ; motion on inclined planes : 
motion of bodies under the action of 
gravity — 3. Motions about a fixed 
centre, or axis; centres of oscillation 
and percussion; simple and compound 
pendulums ; centre of gyration, and the 
principles of rotation ; central forces ; 
inquiries connected with rotation and 
central forces— 4. Percunsion or collision 
of bodies in motion — 5. On the mecha- 
nical powers ; levers ; wheel and axle ; 
pulley; inclined plane | wedge and 



Chap. IV.-Htdrobtaticb. 1. General 
definitions— 2. Pressure and efiuilibrium 
of non-elastic fiuids — 3. Floating bodies 
—4. Specific gravitiea— 5. On c&plUary 
ttnetion. 



Chap, v.— Htdbodynam ICB. 1. 

and eflluence of liquida— S. Mod<4i it 
water in eondnit pipes and open emht 
over weirs, &c.} Telodtles of ii is is t 
Contrivanees to measure the Tekdtf if, 
running waters. 

Chap. VI. — Pncvkaticb. 1. WcWl T 
and equilibrium of air and elsilie 
fluids— S. Machines for raising wiirr 
bv the pressure of the atmoaptat-4i 
Force of the wind. 

Chap. VII.— Mbghawical Aanm. Mk| 
Water aa a mechanical agent— 2. AvhT 
a mechanical agent ; Coulomb's apm-'*^ 
ments— 3. Mechanical agents dep» I G 
ing upon heat ; the steam engine { tibll J 
of pressure and temperature of stesm ; ^^ 
general description of the mode of actiM I 
of the steam engine ; theory of the stmi , 
engine ) description of the variovs VaM ^a^ 
of engines, and the forranlK forcskfr - ^ 
latin g their power ; practical appOcite mit 
of the foregoing formuUe— 4. AaimA > ^ 
strength as a mechanical agent. ^> 

Chap. VIII.— Stbbngth op Matbbuib Vf^ 
1. Renults of experiments and prindi>H 
upon which they should be prset<cidlf , 
applied — ^2. Strength of materiah HJ 
resist tensile and crushing stnh 
strength of columns — 3. Elaatieity s 
eloneation of bodies subjected ti ■ 
crushing or tensile strain— 4. Oa^ 
strength of materials subjected tt* 
transverse strain ; longitudinal fbmM ff^ 
beam of uniform strength ; trantfctf ^ 
strength of other maleriala than ^r^.( 
iron ; the strength of beams arconSil 
to the manner in which the load ii ^ 
tributed— 6. Elaatieity of bodus at* Ih 
jected to a transverse strain— 6. StresfA j 
of materials to resist torsion. ^ 

Appbndiz op Copioub and Uisni* 
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IN THE GSEAT EXHIBITION, No. 3225, GLASS XY. 

\ifaeturer to the Admiralty, the Ordnance, the Boyal Obeervatory, and the Queen, 

Y ^Vatoh in the latest Style, and most careftilly Vinished. 
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BJcoDBrractiofl, enamel 
bolBfl jewelled .h.»,„..... 
old aid and ttraug 
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BiireT Oast^ and J^iwdJtfd. 



Hdri£QDtBloo£LsLTiu.itiaDi, bland 
and senricre&blfl 

SuporioF Lever (Gectira)* 10 
jeweJ* „.H, ..^+ 

BtiQUCtt'fl IffpQdon^nude Let era 

LADLES*, 

Hc»ri2i3ntal ooDfltrnctioD, n^st 
»ad Hut, beaatifultj'E'ngraved 
cases ., 

Supefi''*r GencTa Lever ..^^ 
EI-^i nt iilce riiialt, li^.6 J, «^ru 

Small LdtidoB-ntade hever* 



Quttliiy. 



:EDICAL men, dead seconds— gold, 20 Gs.; silver. 12 Gs. 

* Lever with Chronoroeter Balance. Bennett*8 Pocket Chronometer. 
Gold, 27, 23, cmd 19 Os. Gold, 50 Gs.; SUver, 40 Os. 

WATCH BKIIiVULLT SXA.HIKBD, TZHBD, JLKS ITS FBBVOBMANCB OUi-BAHTIBD. 



Post Oflloe Orders, payable as under, will receive prompt sttentioo* 

AiTO CHY OBSERVATORY, ^^, CCyK^^V^^. 



BYDS'B TEXT BOOK MB JJtCHITEGn, te. 

With numerooa EngraTingt, In om thick toL 8?o (1100 pp.), priee ll. 8c doth. 

A GENERAL TEXT BOOK FOR ARCHITECTS^ 

ENGINEERS, SUEVETORS, SOLICITORS, AUCTIONEERS, LA5D 

AGENTS, AND STEWARDS, 
In all thdr Mreral and Tirled profeMiooal oeeupatioiM ; and for the aMistaBee ud 

Cidance of Countiy Gentlemen and othen engaiced in the Tnuufer, Manattemeot, or 
iprovement of Landed Propertj. Together with 

EXAMPLES OF VILLAS AND COUNTRY HOUSES. 

By EDWARD BYDE, 

Cifil Englaew and Land Sonreyor. Tb which are added aetwal chapCoaoa 

AGRICULTURE AND LANDED PROPERTY, 

B7 Piofmor DONALDSON, Author of sereral Works on Agrieultiut. 



Soijj] CftiJUKTrnT. Chip. 111. MjliiuaAttu?r. 
Chip. IV. TBidLtwoititTftT. Cb»p. V. Cusic 
BlCfliiprt. Chm.p. VI. La*!^ MlilCltiTIV, Iq- 
elutlini Tabic df Det?imiii» of LI) An. TkblE 
qf LiBd Mfm^UKv bj dimr Pfiuiw lafcen kiiTBr^*- 
Chftt^i VLI, La»I> BumTBTina. 1. Part»b And 
£■1*10 BarT^^ior, 3. Tri |t^maiD«tlic«i f^un«x- 
iBjt- 3. 1>iiT(Ti* Sarreriiif. -L Fj^IhI iiutni- 
mcpii. T^e PrltmLLlif Uctiitp«H; ib<r Bqx E«- 
tMnl, tbfTb?DiilnlLtF. tUjip.VlH. Li,TEi.Li«a, 
Ij^tWfnK ld»tT<H3ti*nti* Ti«c Spirit Leifeli the 

I^reli LneULnx Sldvo. EMmV^tiLii ry«TeVUn|r. 
ChtV- 1-^- I'l-OTTistJ. EntbrijCtnr. tbi! C^tPulur 
PhftraetDrL Ibf T i4]Ull^ »nii SeiHJcSrcu^ar I'rEi- 
innaz. PmlilnR Sc-cluiai. Cbap. ^. CuMru- 
1*1 tort f»p jVk»ah^. Tljfi li^rdbtmFErr. ThiT Com 
mLMTiK St&\r. Cdmniiiiai: Tallin ChJip- XI. 
Con ma MiJ-«. InfSiUllaK « Hleicrlptu>n of tihe 
rrnTigt^phr Chip, XIL Hailw*? SuflTniiso. 
1. Esi|ni>rKLiontiiil TrlHl MTcLt; Mtioiiinir Urdf^n. 
j, Pra{?c4<(11ntii lubHijurTir ta the ■I'lihiinv rif ihn 
Act; 'Jablfi fnr Si^lll rn Out Curtr* i T*bTe« fikf 
EtttlnriiuL BkilKi r TaIiIm (^ (teUr Iv^ rnli.puT i ; 
F^clflrdlinili ^t Worti ia he ercculni in t tin 
{ f}:»iTJ-ufiiui! a( m l^lnaf; Fariik of Tcn^jpr 
ChAp. ^[Ll. CdLaniLL SubvctiKq. Chap. XIV. 
llTDftJItiLlGi IH tl>Klil.CTlOh WITB DfeAIPlfiU, 

nji or fljLlf'i Hlilmullfl T*b5H*i, S |[iip(>i fictticvni, 
[fOD ^'ijp*^ 'Tid CA>t Iron ^ipea pii<l CnitiDifBt 

Chup. ^V. TiH&lfc SdKAiuaine. llieludLD}r 
"nrnhBr TftulPi, SdLjJ Memure, ruMjLiJil SlJfHl 
^cnber: Nkiperflcial ^BLAurv Uliip'. ^VL ^kti- 
riCkft** WuiK. I. Uric b Lay tn' ami £ifBvn. 
ton', ftr Silstm'. ^. CBrpentrrfe'^ Am' JDkncrfl\ 
4. eSawTcir*', 6. BtoDPfanoTH*. P- riflnrftirni'. 

Faper IlnnKmi* Chap. XVlt. TAi.iT'iinff i^f 
RiT^TH-i. With Tsbln tor the J'uTchidJD|r ^ 
FrnkuiliL, Cofyhold. or Leuchuld EifxLei 
Annultin, EDd AJtUWKina, «nd fcvf Knt-wini^ 
I^rAUft fijr Trrnu ar Vemri c^rLkl ii, n nd fot Li*?a. 
C hup. X V 1 1 1 . \a l li at I on [if T I UUA ar. a m i? 
Tkaait Rib«t, Wirh Tiliilci fpr nipiaunnit 
•Bd VbIuIuk Ui^ Rkki, Chlir. XIX. Vali<4^ 

TTDtl Ur ^A1IEnDB«, Chip XX. fltlfliDIEllB' 

P«fr«t. /. CarpenEthr/ anil io^i^Firt'. I^Uhi^i^ih'. 



«. Dnliim^. 7. Plttmlicnr. 9. 
P^ptt naT]f«iV mud Lt«c«irmtorv', 10. ninbfr/. 
IS, Eine Workc™'. I?. tloiiprniLithi'. 12. Vr« 
JAarXen', Chop. XXI. iMLj.pi[P4ft«li« i» 
Nuti^Bcii^ 1. OeoiTKl [l«|!inLlionB< S, Ptlul' 
dBllriui b; Ttiiviti for Life khiJ Trur*. 4- UUlB 



by Mortffagp* ur UartK^i^cir. J. \Mna of P»rlT 
W*ll* 4Ud tViacr*. £. l>itto ori]irh«BTin4 
BndE^^B. IS. >'uhbdi»b. tiiBifi.XXlf Toi Lit 

■■i*"P'» T" AFf HAKMBB Afl& Al-Cfl^HVtU. 
I. Thr Law KclaDnit to AnptniwuiBDti. 1 TV 
LbW of Aucxkm. Chap. X\IU. Lmni^Mj^iPi 
fuNAWT. i. AfT«tm«nEA And I^»«b. 2l Nd|]« 
ra Uurn, 3 JlLftlFrB*. 4. lltm^trT of I-dmct- 
bLdh. i:iiBjk XaIV, TAtLEi. Of TiAiunl SLna 
AuA CotiDBB. For Ri^uciiic iJukm tato Fe^ 
Prehtnall of k F<iuad SlerHof. Chap^ IS'. 
3TAiKrL;iw». 8tLnipL>uTtei. euiiom 9>u£^. 
KiAsrLvi or Viu^b a;ia Counrat Ug^m 

ON LANDKD PROPERTY. 
Bt pRnrKaaciH 1.1 i>i A Lb Bon, 
Chip. 1. Lrnidlord and Trnaut— Thctr FoHrlW 
and tij^ihiictiuTiii, Cha|». ]L L«ji»« of l^-A , 
Cohdit'tini iind R«rtfictionB I Choice «f T(D«st 
acd An^iirnALiim t>f the I>tr4. <i:bap. IH- Csh*^ 
tBLittfi i<t Land, mod HJiTntiaq of €>opB, Cfci^ 
IV. Biilldini^B nccfBury iju CttliWALW IjhiIi. 
Ow^iliatr HnjiiMa^ FBnuer.fq^ and r<»ttupi. Jw 
LabauKn. Chip. V. LayiujT qui F*TniORn«^ 
r«ic«^ and C±*Tei, Cbmp VI J'J*Tit4Ti«s 
Ybum and OU Timh^r. Chdp. VtL Un^im 
hUd Embanlttneiit!!. Hpd» of RivFr^ Wn'i? 
Ui)UT>ei, «.hd Fluode^ Ground*. (Ibap^ Vlll 
Land DrBininr^ OpcDEd nbd CnriTRd. Hn 
Exerutkin. and armnBeinrnr brtirn'it [tUdku^J d 
and TcnnnE. Chap.^ IX Minemli, W^arhini ni 
Valae. Cbip. X. k^pciktri of an Ettatf. K^A- 
Intkitii of Ithbumrmenti^aTid rflBtJon ofifc* 
a PprojiJ-lil' P K X [w; 1. d I tii rei. C ha i>. X I . ViJatlii 
of i^Andcd I'mp^rtT: of liift Soil, of HtrUIC^^ 
Wonda of UjnermliL, d( JitiiODnaL Hi|lii^ 
KoralLifai And of Kftf-FaTm M^tiCh 4:bap.lll. 
Land S Lb ward snd ymrm HaiNlTL d;ua1inctii«il 
and DtjiJ*-*, Chap. XJM. Manor ^lilTWMf- 
^ittr,GHrd'-n^^a)]lj (IATnc)(r^p^^— Tbelr PMif* 
BMd Mu'l'^i- Chiip. XIV. FisQJ Day* of loJ'l . 
laalf-Vi^Arlr Fnyiucnta of nema. John af ^ 
NiitlcEa, HIc^iptB, pitd Of C«jih BETohai OfBfliJ 
Mn^k tif Etc at CI. anil of each KpArat* Fifm- 

London: LOCKWOOD h Co.^ 1» ^ijms»»^ "BLKia* ^Ts^t^'^A. 



SrWuJj ^ruktttial IsMrantt Cnmyanq, 

CHIEF OFFICE, 85, LUDQATE HILL, LONDON, E.C. 



CAPITAL, £100,000. 



Annual Income exceeding £70,000 a jrear. 

Hew Preminm Income progressing at the rate of £18,000 „ 
Assets exceeding £60,000 



c The extraordinarily rapid progress of this Company attests 
Ibe estimation in which it is held by the Public, and the 
lioge. amount of New Business transacted is the best 
feyidence of the popularity of its principles, and its adapta- 
Inlity to meet the requirements of Assurers, 



EVERY DESCRIPTION OF ASSURANCE BUSINESS EFFECTED. 



iPBK NEW FEATUBE OF SICKNESS AND ASSUBANGE COMBINED. 



AITNUITIES GBANTED UPON A NEW PBINCIPLE. 



•*; Prospectuses may be obtained of any of the Agents^ ot ^t. 
the Head Omce. 
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THE ENGLISH CYCLOP^DIi 

Conducted by CHABLES KVIOHT. 

The English Otolop.sdia is published in Foub Divisioirs, mcI 
Division being complete in iUelff and iold separatdy. 



THE GTGLOFiEDIA OF 6E0GBAFHT. 

Fcmr VoUunei, price 21, 2$., or bound in 2 Volt., ha^-moroeeo, 21, lOt, 

7, the Stati 
as reoofding ill 



This CyclopflBcUa embraces the Phrsioal Features of every country, the Statisties 
of its department, and its Cities and Marts of Commerce ; as well w 



J 



history to the most recent period. 



THE GTGLOFiEDIA OF BI0GBAPH7. 

Six VoUmet, price St., or bound in 3 VoU.t Kalf-morooeo, S2. ISt. 
The Cyclopeadia of Biography may, without presumption, be stated to be thsaoat 
complete Biof^raphioid Dictionary extant ; unequaUed in any language for tke moi- 
yersality of its range, its fulness without verboaity, its accuracy, and its ooupbts- 
ness to the present time. It possesses the new and important feiMtnre of giviiC 
notices of living persons, EngUsh and foreign, of contemjporary celebrity. "So won 
of a similar nature approaches the English Cydopsedia of Biography in c* 



THE GTGLOPiBDIA OF NATUBAL 
HISTOBY. 

In Four Volume$, price2l.2t.f or bound in 2 Tola. ha{f-wtoroeeo, 22. lOi. 
The Gvoloptedia of Natural History includes the contributions of the most ei 
Naturalists. In Botaits', those by Dr. Laakester, Dr. Lindley, and Dr. Bovle; a 
Obology, thode of Sir Henry de la Bee he, Mr. Horner, and Professor Philups; in 
MusrBSJLLoQY, thoseof Mr. B. Phillips, and Professor \V. Turner; inZooLOQT, tboie 
of Mr. Broderip, Professor Forbes, Mr. Ogilby, and Mr. Waterhouse; in CoMPAii* 
TivB XSJLT031Y and Physioloqy, those of Mr. Day, Professor Paget, and Dr. Soatb* 
wood Smith. 

THE GYGLOFiEDIA OF ABTS AND 
SGIENGES. 

Eight Volumes, pric« 41. ld«., or bound in 4 Vole., ka^f-moroceo, 51, 12f. 
The Cyclopedia of Arts and Sciences, embracing as it does all subjects notbeloiif' 
ing to either of the above Divisions, is necessarily the most important and oompc*' 
hensive. The following List mentions the principal subjects comprised in it :-^ 



Mathematics and Astronomy. 

physical Sciences Optics; Acoustics; 

i.>ynamic8; Electricity; Magnetism; 

MTeteorology. 
Chemistry. 

Navigation and Military Sciences. 
Materia Mddica ; Medicine; Surgery. 
Architecture ; Civil Eugineering. 



Manufactures and Machinery. 

Painting ; Scu^ture ; Antiquities* 

Engraving ; Music, &o, 

Kural Economy. 

Philology ; Mental Philosophy. 

Gk>vemment and Political Eoonomyi 

Law and Jurisprudence. 



Aleo, in 1 Vol. 4io, uniform with the IVork, price 6t. cloth, or 9e. hd^f-bound, 

A SrNOPTICAL ISli^X TO THE FOUB 



n>o:r: BBADBORY ASD BV AS^ ■i.^,'B«^««a>«!««^^S., 



i , Tbte day is Publkhed, Small Pott 8yo^ oloih gift^ price 58.^ 

ENGLAND'S WORKSHOPS. 



BT 



Pr. G. L. M. STRAUSS. 
C. W. QUIN, F.C.S. 
JOHN C. BROUGH. 



THOMAS ARCHER. 
W. B. TEGETMEIER. 
W. J. PROWSE. 



CONTENTS. 
METAL WORKSHOPS. 



Mr. Ginott's Steel Pen Mano&ctorf at 

The GeelBranch and Chandelier Mann- 
faettoTf of Messrs. Stroud & Co., at 

Hr. Charles Beeves' Sxnallanns Factory. 
Weighbri^es at the ;Albion Works of 

Messrs. Pooley & Son, Liverpodl. 
Coal aod Iron at Coalhrookdale. 
A Canister Maker's. 
Vhcroy Xno and Galtaxuzed Iron 

Works. 
Brasa Fonnding. 
Srass Foondrj and Tube Works of 

Wimam Tonka & Soos, Moseley Street, 

Cterman'KlTer. 

Wrought Iron. 

Dartmouth Works, Birmmgfaain. 

Xin Plate. 

CHEMICAL 

The Great Chemical Works of Messrp. 

Chance Brothers & Co., at Oldhory. 
A Tisit to Messrs. Howard & Sons* 

^Binine, Borax, and Tartarie Add 

Wwks, Stratford. 
A Visit to Messrs. Davy' & Maomnrdo's 

Chemical Works, at Bermondsey and 

Upper Thames Street. 



Blectrum, Albata, and Virginian Plate 
Manufactory, and Electro-plating 
Works of John Tates & Sons, Prit- 
chett Street and ColeshiU Street, 
Birmingham. 

Tm|^late, Japanning, and Papier Maeh6 
WorktL of Loyendee & Sohoolbred, 
Merridale Street, Wolverhampton. 

Edge Tools. 

Messrs. John Yates & Co.'s Manufactory 
of Bdge Toob.Ezohange.Woi'ks, Aston, 
and Pritchett Street Works, Bir- 
mingham. 

Agricultural Implements and Machines. ■ 
—A Day at the Orwell Works, Ipswich. 

Sheffield Steel-ware. 

The Queen's Plate and Cutlery Works 
of Messrs. Mappin Brothers, Baker's 
Hill. 

Locks and Keys. 

WORKSHOPS. 

A Visit to Messrs. Huskisson & Sons' 

Chemical Factory. 
Perfumes and Perftmiery.— A Visit to 

Messrs. Piesse & Lubin's Laboratory 

of Flowers. 
Messrs. Cliff & Co.'s Chemical St<me- 

ware Works, Lunbeth. 



GLASS WORKSHOPS. 



The Glase Works of Messrs. Chance 
Brothers Jt Co., Bpon Lane, near 
Birmingham. I 

PROVISION AND ^UPPLY WORKSHOPS. 



The Olass Manufactory of Messrs. 
Defines, in Hoondsditch. 



Visit to a Tobacco Manu£sctory. 

Paper Bags. 

Mustard and Starch.— A Day at the 

Carrow Works, Norwich. 
Messrs. Hill, Evans & Co.'s Vinegar 

Works, at Worcester. 
Messrs. Allsopp's Pale Ale Brewery, 

Burton-on-Trent. 



Price's Patent Candle Company, Sher- 
wood Works, Battersea. 

l^sit to the Lambert Marsh Candle 
Works. 

Visit to a Wax Vesta and Lueifer Match 
Factory. 

The Bathgate ParaiBn Oil Works. 

Visit to a Provision, Cigar, and Whole- 
■ale Grocery Establishment. 

DOMESTIC WORKSHOPS. 
The Boar's Head Cotton Mills^ Messrs. I The Gta.f^ Xxol -SSassJljcnNfi^ ^AasssBSMr 
Brana & Co., Dariej. \ tox^. 

L01!(D01S(t 



dlATTOV, SHUTTLEWOBTH & Co., 
engineers/ 

MANUFAOTUBBBS OF 

PORTABLE & FIXED STEAM ENGINES, 

ICAOHDriBT VOB 

PUMPING, HOISTING, GRINDING, 

EHGIHES FOB STEAIC CTTLTiyATlbl', 

SELF MOVING ENGINES FOE COMMON EOADS, AJJD 
AGEICULTUEAL PUEPOSBS GENEEALLY, 

STAMP END WORKS, LINCOLN; 

Ain) 

78, LOMBARD STREET, LONDON; 

ALSO AT 

LOWENGASSE No. 44, LANDSTRASSE, VIENNA, 

AKD 

GEGENtTBER DEM BAHNHOF, PESTH. 



DacRmnr^ iluktrated, amd priced cATAUcns, na rat pmt. 

J 

SPECIAL DRA>N\HQS HfHeH REQ.UIRED, 
f THJB BB83B BTItAa* T^tBLM«.l&Qi TiAOTJXlKl UASjimrV 



f NEW PATENT CONCRETE STONE 

MADE WITHOUT BURNING, 

i'ot iriiioh the Commissionen of the Exhibition of 1882 hftre awarded the Prise 
Medal, and which for 

SEABPNSSS OF OUTLINE, BEAUTY OF APPEABANGE^ 

DURABILITT, AHD CHEAPNESS. 

BTAXDB inrXITALLXD, 

Mannfaotnred in Blocks of any Dimensione, eoitable for the oonstmction of Sea 

Walls, Docios, &o., as well as buildings generalljr. It surpasses every other Material 

in its applicability to eyery desoription of 

ABCHITEGTUBAL EMBELLISHMENTS, CAPITALS FOB 

COLUMNS AND PILASTERS, CHIMNEY PIECES, TRUSSES, BALUSTRADES 

EOR TERRACES, GATE PIERS, CAPS AND TERMINALS, 

MONUMENTS, TOMBS, 

and all kinds of Cemetery Requirements, &o., &o. 

mAMSOMU'S PATBNTBO PSOCUSS 

FOB 

PRESERVING STONE, BRICKS, CEMENT, STUCCO, &c. 

By which the softest and most friable Stone, &o., can be rendered impervious and 
imperishable, decay at once arrested and prevented. 

\* Fos Fbiobb, Spboimbns, Illustbatiovb, abd Liobbcbs^ apply to 

THE SECRETARY, 

CONCBETE STONE COMPANY (LIMITED)^ 

80, PARLIAMENT STREET, WESTMINSTER, 



THE CHBONO-THEBXAL OB ECONOMIC STOVE. 
nPHE smallest will warm a Room Twenty feet square with 

A. Anthraeite Coal for less than 2d. for ten hours. The fire onoe igmted requires 
BO further attention. 

Can be neea in operation at Luck, Kbitt, and Cuxxiirft's, Carpet Mannfaotnren, 
4, Regent Street, Waterloo i^laoe, and their Agents, the PxuKUBJiXoa CoxPAinr, 
liaker Street, Fortman Square. 

BBMOVED TO LARGER PREMISES. 

SUFFELL, MATHEMATICAL INSTR.lI^fiS.^"S:^^VS3S^ 
11, BBIDOB STBBBT, opposite Westminatex TiaSL,^:^ • ^»»«^^'^.J^^ 
nimento, 89, Bd. to lia. 6(L Arohiteota* :Bocket%«to,^\a.V»;»a.\^^^^ 



Otto, ifnmt fnubed, improved needle sooketa.SOa. to «U. ^ws**^*^'^^^ 
ifnqmnd, U reduced prices. STANDARD kEAaXSIBLBa ol •2l!^:?»*tS^L2 



ADVERTISEMENTS, 

STANDARD WO RKS PUBLISHED BY LOC KWOOD & CO. 

A Manual on Earthwork. By Alex. J. S. Qraham, 0. E. 

Rendent Eng'neer, Forest of Dean Centrml Railway. With ntuneroiia (fiamm, 
1 Smo, St. 6d. cloth. IJust t '" ' ' 



A Treatise on tlie Principles and Practice of I«evelliiig. 

Py FaxDKBicK W. Simms, M. Inst C.E. Fourth Edition. With 7 plates and 
numerous Woodcuts, 8vo, 8s. Od. cloth. 

Practical Tunnelling. By Frederick W. Simms, M. Inst. 

r.E. Second Edition, with additions hy W. Davib HASKOLLt C.E. Impcnal flfo. 
Numerous WoodcnU, and 16 Folding Plates, £1 Is. doth. 

The Practical Bailway Engineer. By O. Ihrysdale 

Dkmpsbt, Civil Engineer* Fourth Edition, revised and preatly extended. With 71 
double quarto Pla'es. 78 Woodcuts, and Portrait of 6. STBPHCMaoif. One hutge tqL 
4to, £S )2s.0d. cloth. 

A Practical and Theoretical Essay on Oblique Bridget. 

M^th 13 large plates. By GaoaGa W. Bvck, C.E. Second Edition, cometad by 
W. H. BAaLow, C. E. Imperial 8to, ISs. doth. 

The High-Pressure Steam Engine. By Dr. Ernst Alban. 

Translated from the German by William Pols, C.E., F.BJLS. Aaaoc Inst CX 
8to, with 28 fine Plates, 108. 6d. doth. 

The Engineer's, Millwright's, and Iffachinist's Practical 

ASSISTANT ; comprising a Collection of UsefoS Tables, Bulea, and Data. By 
William Tkmplkton, Author of "The Operative Mechanic'a Workshop Com- 
panion." Third Edition, 18mo, Ss. fid. doth. 

A Handy Book of Villa Architecture ; being a Series of 

Designs for Villa Residences in Various Styles. With detailed Specifications and 
Estimates. Bt C. Wickbs, Architect, Author of '* The Spires and Towers of the 
hfediasval Churches of Enftland," &c. First Series consisting of SO plates, price 
£l 7s- Second Series, 31 plates, price £l 7s. Complete in 1 vol., 4to, price £8 lOs. 
half morocco. . > 

A Treatise on Civil Architecture. By Sir William 

Cbambkrs. With illustrations and Notes, by Josbph Gwilt, F.SJk. New and 
cheaper Edition, revised and Edited by W. H. Lbbdb. With 65 Plates and Portrait 
of the Author. Royal 4to, £1 Is. doth. 

A Treatise on Ventilation, Natural and ArtificiaL By 

Robbbt Ritcbib. C.E., A.I.C E. Author of ** Railways, thdr Rise, ProgTe»s,and 
Construction ; *' "The Farm Engineer," &c. With numerous Plates and Woodcnti. 
8V0, 8s. fid. cloth. 

The Year Book of Facts in Science and Art. Exhibiting 

the most important Improvements and Discoveries of the past Year in Medianics and 
the Useful Arts, Natural Philosophy, Electridty, Chemistry, Zoology, and Botany, 
Geoloiry and Mineralogy, Meteorology and Astronomy. By JoHsr Timbs, F.SJL . 
With Fine Engraved Frontispiece and Vignette. Fcap., 6s. cloth. Publuhed AjinuaUy. 

Tables for the Purchasing of Estates, Annuities, 

Advowsons, &c., and for the Renewing of Leases ; also, for Valuing ReversiaDaiT 
Estates, Deferred Annuities, next Presentations, &c. By William Iifwooo. 17tA 
E^tion, with considerable Additions. l2mo, 7s. cloth. 

The Carpenter's New Guide ; or. Book of I<ines fbr 

Csrpenters. founded on the late Pbtbb Nicbolsom's standard work. A Nev 
Edition, revised by Aktbur Asbpitbl, Arch., F.S.A. ; together with Practical Rnki ' 
pn Drawing, by Gborob Ptub, Artist. With 74 Plates, 4to, price £1 la. doth. 

The Student's Guide to ^^Eie l^Y«A\^ic^^ ^1 T^^i^kssi^inie.^ 

^SURTNG, and VALUING ARTIFICIALS? ^OB.lL^\ ^Vi^<^^\^5^«A7^t«fc. 
Edited by Edwabd Dob»o», XTcb\t»cX. wi^ ?^^?*3^^- ^w»«A.^«»sisaK^<^ 
Witt, by £. Lact Ga»»«tt, Aic^aicclU ttvo»%a.^o^ 



ADVEETISEfilENTS. 



. WorJet Pvhlithed hy LOCKWOOD A CO.-continued. 
l?he Book of Ornamental Alphabets, Ancient and 

Mediseval, from the eighih century, with Numerals. For the use of Architectural 
DrauRhtamen, Maaons, Decoratite Painters, etc. Collected and Engraved by F. Dbul- 
MOTTK, and printed in Colours. Fifth Edition. Royal 8vo oblong, price 48. doth. 

Bxamples of ICodem Alphabets, Plaiil and Ornamental. 

By F. DxLAMOTTJB, and printed in Colours. Royal Svo. oblong, price 48. cloth. 

- ▲ General Text-Book for the Oonstant Use and 

Reference of Architects, Engineers, Surveyors, Solicitors, Auctioneers, Land Agents, 
and Stewards. By Edwaso Rvob, C.E., and Land Surveyor : to which are added 
several chapters on Agriculture, by Professor Dokaldson. One large thick: voU 8ro, 
with numerous engravings, £l 88. cloth. 

The Elementary Principles of Carpentry. By Thomas 

TmaoooLD, Civil Engineer. Illustrated by Fifty-three Engravinn, a Portrait of the 
Author, and several Woodcuts. Fourth Edition. Edited by Pstbr Barlow, F.R.8. 
One large vol. 4to, £2 28. in extra cloth. 

Hints to Toungr Architects. By G. Wightwick, 

Architect, Author of "The Palace of Architecture/' &c. Second Edition, with nume- 
rooa Woodcuts, 8vo, 7s. extra cloth. 

The Operative Mechanic's Workshop Companion. 

Comprisinga great Variety of the most useful Rules in Mechanical Science, with 
tramerons Tables of Practical Data and Calculated Results. By W. Tsmplkton, 
Author of *' The Engineer's Practical Assistant," &c. Seventh Edition, with Eleven 
Piates. ISmo, price 68. bound and lettered. 

; The Timber Merchant's and Builder's Companion. 

Containinar new and copious TABLES, &e. By William Dowsinq, Tmiber Mer- 
chant, Hull. Second Edition, revised. Crown 8vo, Ss. doth. 

Treatise on the Strength of Timber, Cast Iron, ]M[alle« 

ABLE IRON, and other MaterialH. By Pbtbr Baklow, C.E., &c. A New Edition 
by J. F. Hkathbb, MA. With Addltiona by Professor Willib of Cambridge. With 
Nine Illustratiena, 8vo, l6s. cloth. 

The Land Valuer's Best Assistant, being Tables on a 

very much improved Plan, for Calculating the Value of Estates. By R. Huoaoy, 
Civil Engineer. New Edition, with Additions, 48. bound. 

A Manual of Electricity. Including Galvanism, ICag- 

actism, Dia-Magnetbm, Electro-Oynamies, Bf agno-Electricity. and the Electric TMe« 
eraph. By Hknrt M. Noad, Ph. D., F.C.S. Fourth Edition with 500 Woodcnrs, 
8vo, £1 4s. cloth. Sold also in Two Parts t Part I. Electricity and Galvanism, iGs. 
Fart II. Magnetism and the Electric Telegraph, lOs. 6d. 

Designs and Examples of Cottages, Villas, and Country 

HOUSES. Being the Studies of several Eminent Architects and Builders, consisting of 
Plans, Elevations, and Perspective Views s with approximate Estimates of the cost of 
each. 4to, 67 Platea, £i is. doth. 

The Appraiser, Auctioneer, and House-Agent's Pocket 

ASSISTANT. By Jmo. Whbblbb, Valuer. Second Edition. 34mo, 2s. 6d. doth. 

Practical Bules on Drawing, for the Operative Builder 

Bad Young Student in Architecture. By Gborob Ptmb, Author of ^ A Rudimentary 
l^eatiBe on Perspecttve.** With 14 Plates, 4to, 7i* 6d. boards. 

Weale's Series of Rudimentary Scientific qxl<L 'S&s>sa^«* 

' Works. At prices varying from Is. to 5%. 

•0* Idata may be had on applieaidon to VL«aim.'Uo«v««k«sc» %k.^^. 

LOCKWOOD ft CO., 7, BtataAiMSC« ■Ba».^^^''~ 



ABYEBTISEMEXTS. 



NO MOBE LAWYEBS' BHiLSI 



JuBt pablished, New Ediiioxi, much enlarged, 12mo, cloth, prioe 61, U, 
{Saved at every ContuUatum), post free. 

EVERY MAN'S OWN LAWYER: 

9 l^snlis 130ok of tfyt PtindpUs of S^sfo uxOi (SkpxtUt 

BT A BAEBISTER. 

COMPBI8INO 

The Bighti and Wzongi of Individoalf, 

Xeroaatilo and Commeroial Law, Criminal Law, Pariah Lkw^ 

Connty Conrt Law, Ckune Lawa; the Lawa of 

Bankniptey— B«t« aad Wager*— Bills of Esehange— Contncta- Copyriglit, VtOm/tt, 
etc.— Electioiu— luKinuice (Mwrine, Fire, and life)— Libel and Sbuider— ICacriaM 
and DiTorce— Merchant Shippinfc— Mortgagee— SettlemenU— Stock Exchanae Va/^. 
tice— Treipaia, Nuiaaocea, etc. — ^Traniiferof Land, etc — Warranty— WiQs and jlnee* 
menta, etc. ete. 

Also, Law vob 
Landlord and Tenant— Mavter and Serrantr— Husband and H^fe- Ezeeoton tad 
Truiteee— Guardian and Ward— Married Women and Infante— Partners and Agents 
— Lender and Borrower — Debtor aiid Creditor— Purchaser and Vendw- Companies 
and Associations— Friendly Societies— Clerfrjnnen, Churchwardens, etc.— Medical 
Practitioners, etc. — Bankers — Farmers— Contractors— Stock and (share Brokers- 
Sportsmen— Gamekeepers— Faniera and Horse-dealers— Auctioneers, House-Agents— 
Innkeepers, etc.— Bakers, Millers, etc. — Pawnbroken — Surreyors— Carrier*— Coo* 
atables— Labourers— Seamen — Soldiers, etc. etc. 



OPINIONS OF THE PRESS. 

" What it professes to be, a complete epitome of the laws of this country, and bean 
testimony in itself of the pains taken by its Author to make it thoroughly intelligible to 
non-proftssional readers. The book is a handy one to have in readiness when some 
knotty point requires ready solution, and will be found of service to men of business, 
magistrates, and all those who have a horror of spending money on a leg^ adviser."— 
Bbll's Lira. 

** Really an admirable book of its kind . . . The Author seems to have employed 
his powers of condensation to immense sdvantage, and the result is a clearly. worked 
and explicit manual, containing information that miut be useful at some time or other 
to everybody." — MKCBAMica' Magazink. 

" This is a work which has long been wanted, which is thoroughly well done, and 
which we most cordially recommend to our readers.'*— Sunday TiMsa. 

*' General principles, in regard to both law and physic, may be enunciated with 
advanUge to society. ' Every Man's Own Lawyer' is a favourable specimen of an 
attempt to popularise the general principles or law. It is certainly worth the six-aad- 
eightpence at which it is pnblithed."- Lanckt. 

^' A useful little work."— Mining JocaNAL. 

" We can cordially recommend this really handy book."— Citt Prbbb. 

" A well-printed and concisely-compiled volume. The recent alterations in the laws 
of England render this book of considerable value and importance."— BooKaBLLiR. 

"The book is adapted to every man' a Tie«d «.t some time or other ... It eta 
aawcely fail to save many and many a a\x-sA4r«it^V:9«DAA Xa «^«ri^^<t ^Khn may 
DoucMa himaelfof it.— Wblbom'b HaoiBTBa. 

London: LOCKWOOD & Co., 7, B^kwikm^ UKia* ^xs«i^^.^ 



Xitabliiriied 1887. 

SCOTTISH PROVIDENT INSTITUTION. 

HBAB OFFICE— 14,, ST. ANDREW'S SQUABB, EDINBURGH. 
LONDON OFFICB-66, GRACECHURCH STREET, B.C. 



ITS ADVANTAOBS AS OOHPABBD WITH OTHER OFFICES, ABB — 

A greatly larger original Assurance for the same Premium, and even* 

toally, to good Lives, as large additions as where the ordinary 

high rate of Freminm is charged. 

Jbr the iame wearlptum as larse an Assaranoe may be Mcvaedfrom fhejtrtt as cair 
be looked for elsewhere only after many years' aooamulation of Bonutet. Thns, ^ 
Policy for 1200^. or 12302. may generally be had for the Premium which, in the othw 
Hutoal or Participating Offices, woold secure 10002. only. 

The Whole Profits, moreover, are secured to the Policy-holders themselves, and 
are divided on a system which is at once safe, equitable, and peculiarly favour- 
aUe to good lives, no share being given to those by whose early death there is a loa» 
(instead of a profit) to the common fund. In this way Policies for lOOOZ. have already 
been increased to 13002., 15002., and in some instances to upwards of 17002. 

The class of Participants now embraces, with few exceptions, all who entered in the 
Btiiiiwr yean, witiimany more recent entrants paying a higher rate of Premium. 

-Thb Subsisting Assitbatobb exceed '£4,250,000, and Thb Rbalizxd Fuitd, 
axilhig entirely firom accumulated Premiums, exceeds £900,000, the whole of which 
is invested in unexceptionable securities in this country. 

Pull information may be had at the Head Office, or at the London Branch, 06, 
Gracechurch Street, E.G. 

JAMES WATSON, Manager. 

J. MUIR LEITCH, London Secretary, 



AETIFICIAL LEATHEES, 

FOB 

BOOTS AND SHOES, CABBIAGE FITTnrGS, fto. 

THB 

PANONIA LEATHER CLOTH COMPANY 

(LIMITED), 

83, CANNON STREET WEST, E.G. 

ALSO, 

Waterproof Fabrios in Lnitatioa o{ Is^^ '^s^Ss^^^. 

(See Page$ No9. 91 aud ^^.^ 



ADVEBTISEBCENTB. 

BOOKS FOE BUILDEBS, 

FUBUSHSD BT 

LOC KWOOD k CO. 

NEW EDITION OF *< CHAMBERS'S CIVIL ABCHITKCTUBE, BY GWILT.** 
Now tmdf, with 05 Plates and Portiait of tha Aathor, royal 4to, price Sl«. dath, 

A TEEATISE ON THE DEGOBATIYE PABT OF 

CIVIL ARCHITECTURE. By SIR WILLIAM CHAMBERS, K.P.S.. FJLS.. 
F.8.A., F.RUi.S. With lUaatratioiu, Notes, and aa Examinatiou of Grecian Aicbi* 
tecture. By JOSEPH 6WILi\ FUi.A. New Edition, Reriud and Edited by W. U. 
Laaoa. 

^«* A new edition of this standard architeetorsl work (wUeh has already petted 
throuch several bisti-prieed issues), so c*ieap as to place it within the reach of tita 
humbler daasea ot students and practical men, and at the same time so caietully 
edited and well executed as to make it worihy ot a place on the shclvee of the mun 
opulent, cannot fail to be received as a boon by the proleasional public 



TREDOOLD'S CARPENTRY. FOURTH EDITION. 
In One Large VoL, 4to. 2<. S«., in extra doth, 

THE ELEMENTABT PBINCIPIES OF CARPEFTBT. 

A Treatite on the Presaore and Equilibrium of Timber FMming, the ResitUnce of 
limber, tnd the Construction of Fioort, Arches, Bridges, Kools, Uniting Iron and 
Stoae with Timber, &e., with practical mlea and examplea; t«> whirh ia added, an 
Essay on the Nature and Propertiea of limber, indudin;; the Method of SeaMninft, 
and the Causes and Prevention of Decay, with Deacriptions of the kinds of wood lued 
in Building ; also numerous Tables of the Scantliugs of Umber tor different purporet, 
ttie Specitic Gravities of Matenais, &c. By THO^JAS TKEDGOLo, Civil Engioeer. 
Illustrated by Fiity-three Engravingt, a Portrait of the Author, and several Wuoicau. 
Fourth Edition, corrected and considerably enlarged. With an Api>endix containing 
»pecimen« ot various Ancient and Modern Roots. Edited by PETER BARLOW, 
F.R.8. 

DOBSON AND GARBETTS STUDENT'S GUIDE. 
In One VoL, 8vo, extra doth, 9s, 

THE BITJDENT'S GUIDE TO THE PBACTICE OP 

DE81UNING, MEASURING, AND VALUING ARTIFICERS' WORKS; Contain- 
ing, Directions for Taking Dimensiona, Abstracting the Some, and Bringing the 
Quantitiis into Bill ; wi h I ables of Convtants, and Copious Meniorsn.:a for the Valua- 
tion of labour and Materials in the respective trades of Hricalayer and Slater, 
Carpenter and Joiner, Sawyer, Stonemason, Plasterer, Smith and Ironmjnefr, 
Plumber, Painter and (ilasier, Paper-hanger. With 43 Platea and Woodcuu. Jht 
Measuring, &c.. edited by EDWARD DOBSON, Architect and Surveyor. Second 
Edition, with the Additiona on Designs by E. LACY GARBETT, Ardxitect. Together 
with Tables lor Squaring and Cubing. 



DOWSING'S TIMBER MERCHANT'S COMPANION. 
Just Publithf d, crown 8vo, price St., doth, 

THE TIHBEE MEEGHANT'S AND BUILDER'S Com- 
panion. Containing New and Copious TABLES of the REDUCED WEIGHT 
and MEASURbMENf of DEALS and RATIONS, of all sises. from One tot 
Thoaaund Piecea ; also the relative price that each sise bears per lineal foot to anf 
/pVen price per Petersbarg Standard Hun&ted, &c., %ift. "ft'? '^WAAkV^ DOWSING, 
Tim ber Merchuit, Hull. Second Ediixou, wi\s©d, coxiXMxiwi^ i2b.«'\«xvS. <«. W5^ 

London: LOCKWOOD & Co., 7, S>i^t\wTOi ^Jaj^^A.^i^^-t:,^^. 



BY ROYAL -. ^ S-. COMMAND 




METALLIC S^SsIn^ ^^^ MAEES 
TO THE 3^^^^^£ QUEEN. 

JOSEPH GILLOTT 

Beapectlullj invites the attention of the Foblic to the following Numbers of his 

PATENT METALLIC PENS, 

Which, for QUALITY OF MATERIAL, EAST ACTION, and GREAT 
, DCTBABILITY, will ensure universal preference. 



EOB LADIES' USE 

For fine neat writing, especially on thick and highly.finished papers. 
Nos. 1, 173, 303, 604. In ExxsA-TiNit PoiNXd. 

FOB GENERAL USE 
Nos. 2, 164, 166, 168, 601 In Fikb Fonrrs. 

EOB BOLD EBEE WBITING 

Nos. 3, 164, 166, 168, 604. In Mbdiuk PonrTS. 

EOB GENTLEMEN'S USE 

FOR LARGE, FREE, BOLD WRITING. 

The Black Swan QuiU, Large Barrel Fen. No. 808. 
The Patent Magnum Bonum, No. 263. In Msdivm and Bboad Fonris. 

EOB GENEBAL WBITING 

No. 263. In Extea-piitb and Pinb Points. No. 810. New Bank Pen. 
No. 262. In Fibb Points ; Small Barrel. No. 840. The Autograph Pen. 

EOB COHMEBCIAL PUBPOSES 

The celebrated Three-hole Correspondence Pen, No. 382. 

„ Four-hole „ „ No. 202. 

The Public Pen, No. 292. 

,, „ With Bead, No. 404. 

Small Barrel Pens, fine and Free, Nos. 392, 405, 603. 



TO BE HAD OF EVERY RESPECTABLE STATIONER IN THE WORLD. 



WHOLESALE AND FOB EXPOBTATION — 
▲T THB 

\i(mufcuAwy^ Vict(>ria Works, Graham Street^ auot at <i^, K^wa ^tu&»% 
Birmvngham: 91, John Street, New) Tw\fc. 

riLLlAM DAYIB, at the Loudon BeiftOt, ^1, ^w^^^^^o. ^ ^^ 



H O B B S' 
CHANGEABLE KEY BANK LOCK. 

Price £10 and npwarda. 

HOBBS' 
PATENT PROTECTOR LOCKS. 

99, andixpwarda. 

HOBBS' 
MACHINE-MADE LEVER LOCKS. 

28. and upwards. 



Tor -EXCELLENCE OF WORKKANSHIF m LOCKS AND SAFEa" 




EOBES' Machine-made Two- Bolt KoT'> 
I tt«e, with f aUat FrictionleBi Fgllower* 
I Prioa 8b. 



2%e McK^ine-made Locks are cuUtptedfor every purpose for which 
Locks are required, cU prices thai defy competition, 

ULsLj be liad of all reipeotable Ironmongen in Town and Country. 



Illustrated Lists of Locks, Iron Safes, and Doors, 
Cash Boxes, &c., sent free on application to 

HOBB^ &t CO., 

76, CHEA.P81D^ l/iTSYJCm, ^'^i. 



A LIST 
POPULAE WOKKS 



PCTBLISHED BT 



LOCKWOOD&CO. 

7 STATIONBRS'-HALL COUET, LONDON, B.C. 



The Boy*8 Own Book : A Complete Encyclopaedia of all 

the Diversions, Athletic, Scientific/ and Becreatlve, of Boyhood and 
Youth. With many Hundred Woodcuts, and Ten Vignette Titles, 
beautifUll;^ printed in Gold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 
N.B.— ThU is the original and genuine • Boy'i Own Book,' formerlv pnbliihed by 
Mr. Bogue, and more recently by Meaan. Kent and Co. Care ihould be taken, in 
ordering the abore, to give the name of either the former or present publii hen,.other- 
wise tome infierior book, with a nearly similar title, mav be supplied. 

13ie Little Boy's Own Book of Sports and Pastimes. 

With numerous Engravings. Abridged from the above, lemo. price 
Ss. 6d. cloth, 

'ITany Happy Betnrns of the Day!' A Birthday 

Book. By Chablbb and Mabt Gowdeit Claske, Authors of ' The 
Concordance to Shakespeare,' &c. BeautifuUv illustrated by the 
Brothers Dalsiel. Small post 8vo. price 6s. clotn elegant, gilt edges. 

* Since the renowned rolumet of ** Peter Parley," we know of no book more likely 
to become popular among the young.*— Cbitio. 

* It will be ai aooeptablp to the young as *' Sandford and Merton" wai wont to be 
half a century since. The authors will henceforth share the affections of the young 
with Hans Andersen, Peter Parley, and the Brothers Grimm.'--PLTJiouTH Joobkai<. 

* Sure to be a favourite with the boys.* — Lkadcs. 

* The best book that can be found for a birthday present.* — Court JoinurAL. 
*An unobjectionable child's book is the rarest of all books. *«Many Happy 



Prtums of the Day ** is not only this, but may rely, without shrinking, upon its 
positive excellencies for a long and deserved popularity.'— Wistmihstib Bxvibw. 

Victorian Enigmas ; being a Sei-ies of Enigmatical 

Acrostics on Historical, Biographical, Geographical, and Miscella- 
neous Subjects ; combining Amusement with Exercise in the 
Attainment of Knowledge. Promoted and encouraged by Boyal 
Example. By Chablotte Eliza Cafel. Boyal 16mo. cloth, 
elegantly printed, price 2s. 6d. 
19" The idea for this entirely original style of Enigmas is taken from one said to 
have been written by Her Msjesty for the Koyal children, which, with its Solution, 
is given. 

' A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recommended by the hint in the title-page and the 
statement in the preface, that it is a game practised by Her Majesty and the Boyal 
children, if, indeed, it were not invented by the Queen heteelf.'— Gowvi. 

♦ A good book for family circles in the long auA, Atftiivrs -wVoXfet «H«C\wmk>VD»w^ 
as it will enable the yovaig to pass them away bottk p\«M«.tvWi «A'fft«g."<Wv^.^ 




Lochwood and Co.^s 



JOHN TIMBS'S POPULAB WOBKS. 

' Any one who reads and rememben Mr. Timbs'i encTclopndic Tarieties should 
erer after be a good table talker, an excellent eompaaion for diildien, a ** well- 
read person," and a proficient leeturer ; for Mr. Tirabs has stored up in this little 
volume [** Things Not Generally Known '*] more knowledge than is to be found in 
a hundred books that might be named.* — ATHKVjnrM. 

Things Not Generally Known Familiarly Explained. 

A Book for Old and Young. By JoHW Timbs, F.S.A. First Series, 
Twenty-sixth Thousand; and Second Series, Tenth Thousand. Fcap. 
2s. 6d. each, cloth. 

* A remarkably pleasant and instmetive little booki a book as ftall of inf<mnati<m 
as a pomegranate is full of seed.*— Pobich. 

' A very amusing miscellany.' — Gbvtlbman's Maoazike. 

* And as instructive as it is amusing. *—Notks ard Qubkixs. 

Gnriosities of Science, Past and Present By Johk 

TiMB8,F.S.A. Furst Series. Second Edition ('Things Not Generally 
Known ' in Science.) Fcap. 2s. 6d. cloth. 

Gnriosities of Science, Past and Present. By John 

TiMBS, F.S.A. Second Series. (* Things Not Generally Known ' in 
Science). Fcap. 28. 6d. cloth. 

* Marked by the tact, care, and useAilnest which characterise all Mr. Timbs's 

books.'— NOTKS AKD QuKSIKS. 

I * " Curiosities of Science " contains as much information in S50 pages as coold 

I otherwise be gleaned from reading elaborate treatises on physical phenomena, 

I ac(>u«tics, optics, astronomy, geology, and palsBOntology, meteorology, nautical 

I geography, magnetism, the electric telegraph, fto.*— Mikiho Joukitai.. 

Curiosities of History. A Book for Old and Young. 

(' Things Not Generally Known * in History.) By John Timbs, 

F.8.A. Tenth Thousand. Fcap. 2s. 6d. cloth. i 

This book is an extension of the design of its predecessor to * Things Not Gene- 
rally Known in History;' or, where known, but imperfectly understood: as, in the I 
salient points of history; such historic incidents and classical quotations as are 
often employed by public writers; and the Popuiar Errors ofHUtory, in the section ■ 
of * Historic Doubts.' By these means the work presents, in picturesque fonng, | 
many hundred Events and Incidents, Sayings and Origins, and noteworthy I 
instances of Human Action. | 

' We can conceive no more amusing book fbr the drawing-room, or one more ' 

useful for the school-room.'— Abt Jodrkal. I 

Popular Errors Explained and Illnstrated. £j i 

John Times, F.S.A. Sixth Thousand. Fcap. 2s. 6d. cloth. ' 

• We know of few better books for young persons; it is instructive, entertaining, I 
and reliable. This book cannot but enhance the author's repute for curious j 
research, and entertaining as well as instructive writing.'— But lrrr. 

* A work which ninety-nine persons out of every hundred would take up when- 
ever it came in their way, and would always learn something from.' 

EiroLisH Churcbmak. 

The Tear-Book of Facts in Science and Art. Ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology and Botany, Greology and Miner- 
alogy, Meteorology ana Astronomy. By John Timbs, F.S.A. With 
fine Engraved Frontispiece and Vignette. Fcap. 6s. cloth. 
4^*> This work, published annually, records the proceedings of the principal 

Scientific Societies, and is \nd\BpeTv«tt\>V« {ot «\i&\v as wish to possess a faitliful picture 

of the latest novelties of Science tiivd W\e Kt\», 
' Ably and honestly compWed.' — Xrcaii^ 2b.vs^. 



\ 
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JOHN TIMBS»S POPULAB WOBKS-con««wed. 
THE INTERNATIONAL EXHIBITION. 

The Industry, Science, and Art of the Age; or, 

the International Exhibition of 1862, Popularly Described from 
its Origin to its Close; including Details of the JPrincipal Objects 
and Articles Exhibited. By John Timbs, F.S.A., Author of 
* Curiosities of Science/ Ac. In a closely-printed volume, pp. 362, 
price 6s. cloth elegant ; illustrated with a fine Photograph from 
negatives specially retained for this work by the London Stereo- 
scopic Company. 

' A very timely, useful, and interesting compendium and memento of the Exhibi- 
tion of 1862.' — Builder. 

* Here is just as much preserved about the Exhibition as, when it has been swept 
away, any one would care to know.*— Morniko Advkrtiskr. 

School-days of Eminent Men. Containing Sketches 

of the Progress of Education in England, from the reign of King 
Alfred to that of Queen ^ctoria ; and School and College Lives of 
the most celebrated British Authors, Poets, and Philosophers; 
Inventors and Discoverers ; Divines, Heroes, Statesmen, and Legis- 
lators. By John Timbs, F.S.A. Second Edition, entirely Revised 
and partly Re-written. With a Frontispiece by John Gilbert, 
13 Views of Public Schools, and 20 Portraits by Harvey. Fcap. 
58. handsomely bound in cloth.; 

tt9* Extensively used, and specially adapted for a Prize-Book at Schools. 

^he idea is a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Harrow, Rugby, and Win- 
chester ; for of these, as of many other schools of high repute, the accoimts are full 
and interesting.'— NoTXS ani) Qukbubs. 

Stories of Inventors and Discoverers in Science and 

Useful Arts. By John Timbs, F.S.A. Second Edition, With 
numerous Illustrations. Fcap. 5s. cloth. 

* Another interesting and well-collected book, ranging from Archimedes and 
Roger Bacon to the Stephensons.'— ATHEN^nM. 

* This Isst book is, we think, Mr. Timbs's best.'— Natiokai, Maoazike. 

* These stories by Mr. Timbs are as marvellous as the Arabian Nights' Entertain- 
tnentSt and are wrought into a volume of great interest and worth.'— Atlas. 

Painting PopnlarlyExplainedjwithHistorical Sketches 

of the Progress of the Art. By Thomas Johit Gullick, Painter, 
and John Timbs, F.S.A. with a Frontispiece and Vignette, in 
small 8vo. pp. 336, price 6s. cloth. 

19" Thif work has been adopted as a Frize-Book in the Schools of Art at South 
Kensington. 

'We can heartily recommend this volume to all who are desirous of understanding 
what they admire in a good painting.*— Daily News. 

Something for Everybody ; and a Garland for the 

Tear. By John Timbs, F.S.A., Author of * Things Not Generally 
Known/ &c. With a Coloured Title, post 8vo. 6s. cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.'— Satubdat Bbvixw, 
AuBust8].1861. 

*FulI of odd, quaint, out-of-the-way bits of information upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs divcourses uvtou d'Ovcv«iiCv&>T>»^N 
metropolitan, and social life; interesting nooks of "EngW^YiXocaXWAfe*-, \:vTOfc-\v«Ba\«'tSi^ \ 
custdms and old-world observances; and, we needYiaiaW «AA,'M.t.'^Vis^* ^wsssv««.% 
well mod pleoBuntly upon all.'— Notbs avd (^nsRisa, SwVy ^^\%fi\. 
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A SEBIES OF ELEaANT GIFT-BOOKS. 
Tmfhs niiutrated by Great Anthors ; A Dictionaiy 

of nearly Four Thousand Aids to Reflection, Quotations of Maxims, 
Metaphors, Counsels, Cautions, Proverbs, Aphorisms, ftc4 &c. In 
Prose and Verse. Compiled firom the Great Writers of all Ages 
»nd Countries. Eleventh Edition, fcap. Svo. oloth, gOt edges, 
668 pp. 68. 

* The qnotationi are perftet genu % their teleetion erinoes ■onnd Judgment and la 
ezoellent tute.*— Dispatch. 

* We accept the trearare with profoond gratitude— it ahould find its waj4o enry 
home.*— Era. 

* We know of no better book of iti kind.*— ExAMiinnt. 

The Philosophy of William Shakespeare; delineatmg, 

in Seven Hundred and Fifty Passai^es selected firom his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.* Second Edition, fcap. 
8vo. cloth, iplt edges, nearly 700 pages, with beautiful Vignette 
Title, price 6s. 
i9~ A glance at thii volume will at once ihow iti laperiority to I>odd*s * BeasUo,' 
or any other volume of ShakespeariMi leleotiona. 

Song^ of fhe Soul dnriiig its Pilmmage Heaven- 

vrard: being a New Collection of Poetrr, illustrative of the Power 
of the Christian Faith ; selected from the Works of the raost euii* 
nent British, Foreign, and American Writers, Ancient and Modern, 
Original and Translated. By the Editors of * Truths Illustrated by 
Great Authors,' &c. Second Edition, fcap. 8vo. cloth, gilt edges, 
633 pages, with beautiful Frontispiece and Title, price 6s. 
09" This elegant volume will be appreciated by the admlxen of * The ChiistiaQ 
Year.' 

The Beauty of Holiness; or, The Practical Christian's 

Daily Companion : being a Collection of upwards of Two Thousand 

Reflective and Spiritual Passages, remarkable for their Sublimity, 

Beauty, and Practicability ; selected from the Sacred Writings, and 

arranged in Eightv-two Sections, each comprising a different theme 

for meditation. By the Editors of * Truths Illustrated by Great 

Authors.' Third Edition, fcap. 8vo. cloth, gilt edges, 536 pp., 6s. 

* Every part of the Sacred Writings deserves our deepest attention and research, 

but all, perhaps, may not be equally adapted to the purposes of meditatiou and 

reflectiou. Those, therefore, who are in the constant habit of consulting the Bible 

will not object to a selection of some of its most sublime and impressive passages, 

arranged and claiaed ready at onoe to meet the eye.'— Extbact fsojc "Brssace. 



Events to be Remembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pages 
of Contemporary Chronicles or Modern Historians, of the most Ke- 
markable Occurrences in eachlteign ; with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, &c. &c., of the People, 
Chronological Table, Ac. By Chables Selby. Twenty-fifth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations hy 
Anelay, price 3s. 6d. cloth, elegant, gilt edges. 
N.B.— A School Edition, without the Illustrations, 2s. ed. cloth. 
/ t^ Great care has been VaVetv \o t«rABt VV\%>4c«J«L\KvcJ«Jv«iSiVVwaa.ble to the rooi* 
/ fastidious, by excluding every thVna \.\vaX eQ>x\e. tvvA. \» xt^^ ^qvv(S..\\n. •w5»s*^», "tsA. 
f f amiiJea, and by abatmenoe ttom aXV. pait>j »vav\., «\\V^ \tv ^v»\\v\»i» ^ Vtv x'sJ^sfrts?.. 



( 
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WORKS BY THE AUTHOR OP *A TRAP 
TO CATCH A SUNBEAM.' 

* In telling a simple itory, and in the management of dialogue, the Author U 
excelled by few writers of the present day.*— Litbrart Gazbttb. 

A Trap to Catch a Sunbeam. Thirty-fifth Edition, 

price Is. 

* Aide toi, et le del faidera.ia the moral of this pleasant and interesting story, to 
vrhich we assign in this Gazette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
unison with his best feelings towards the lowly and depressed.* — Litbraby Gazbtte. 

?t>" A Cheap Edition of the above popular story Tias been prepared 
for distribution. Sold only in packets price Is. 6d. containing 12 copies. 

Also, by the same Author, 

* COMING HOME ; * a New Tale for all Readers, price is. 
OLD JOLLIFFE ; not a Goblin Story. Is. 
The SEQUEL to OLD JOLLIFFE. Is. 
The HOUSE on the BOCK. Is. 

• ONLY ; * a Tale for Tounjr and Old, Is. 
The CLOUD with the SILVER LINING. Is. 
The STAR in the DESERT. Is. 

AMY'S KITCHEN, a Village Romance : a New Story. Is. 
The DREAM CHINTZ. With Illustrations by James Godwin. 

2s. 6d. with a beautiful fancy cover. 
•A MERRY CHRISTMAS.* 6d. 
SIBERT'S WOLD. Second Edition, 8s. 6d. cloth. 

Sunbeam Stories. A Selection of the Tales by the 

Author of ' A Trap to Catch a Sunbeam/ Ac. &c. In one volume, 
price 5s. cloth elegant, or 5s. 6d. gilt edges. Illustrated by John 
Ab^olon and Henry Anelay. 

CONTENTS J 

A Trap to Catch a Sunbeam. I The Star in the Desert. 

OldJoUifite. 'Only.' 

The Sequel to Old JoUifte. | * A Merry Christmas.* 

BQimie's Love : a Novel. By the Author of * A Trap 
to Catch a Sunbeam.* In 1 vol. post 8vo. 10s. 6d. cloth. 

* An extremely pleasant, Bungliiny volume.' — Cwixic. 

* ** Minnie's Love " adds to the reputation of the Author of " A Trap to Catch a 
Snnbeam." '—Atlas. 

' We were first surprised, then pleased, next delighted, and finally enthralled ^y 
the story.'— MoBMiNO Hkrald. 

Little Sunshine : a Tale to be Read to very Young 
Children. By the Author of * A Trap to Catch a Sunbeam.* In 
square 16mo. coloured borders, engraved Frontispiece and Vig- 
nette, fancy boards, price 2s. 

* Young people will read it with avidity.'— CHRisttx-R 'W\tt*-e»%. 

* Just the thing to rivet the attention of chWdrcn.'— Si xuif o-Rii "V\^Ti.c\i"K^ 
*Priji ted in tAe sumptuous manner that chUdren\\ke>ne*\..'*—"Bv\k\>^ov.\>0^««»^«^** 
'Am pleasing a cbild'B book as we recollect seeing.'— ■PiAiio\jiia.'».«.^»AA>. 
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BOOKS FOB iniBSEBY OB MATEBNAL 
TXHTIOW. 

La Bagatelle : Intended to introduce Children of Five 
or Six Years old to some knowledge of the French Language. 
Bevised by Madame N. L. New ana Cheaper Edition, much im- 

{>roTed, and embellished with entirely new cuts. 18mo. bound and 
ettered, price 2s. 8d. 

* A well-known little book, reriied, improTed, and adoraed with eome ytry pretty 
new picture*. It is, indeed, French made very easy for very litUe children.* 

Thb Schoox. avd tbb Tbachkb. 

* A very nice book to be placed faa the hand* of ehildren; likely to command their 
attention by it* beautifal embelU*hmeBti.'-^APKR8 vos ths Schooucastss. 

Chickseed without Chickweed : being very Easy and 

Entertaining Lessons for Little Children. A Book for every 
Mother. New Edition, with Prontispiece by Anelay, 12mo. cloth. Is. 

Peter Parley's Book of Poetry. With numerous En- 
gravings. New Edition, lemo. doth. Is. ed. 

Cobwebs to Catch Flies; or, Dialogues and Short 

Sentences adapted for Children firom Three to Eight Years of age, 
With Woodcuts. New Edition, l2mo. cloth, 2s.; or in Two Parts, 
Is. each. 

Part I. For Children firom Three to Pive Years of Age. 
Past II. For Children firom Five to Eight Years of Age. 

CHEAP AND ENTERTAINING BOOKS 
FOR CHILDREN. 

The Story of the Three Bears. 17th Edition. With 

Illustrations, oblong, 6d. sewed. 

The Great Bear's Story; or, The Vizier and the 

Woodman. With Illustrations, oblong, 6d. sewed. 

An Hour at Bearwood; or, The Wolf and the Seven 

Kids. With Elustrations, oblong, 6d. sewed. 

The Three Bears and their Stories; being the above 

stories in 1 vol. With numerous illustrations, oblong, 2s. cloth, 
lettered. 

The Ugly Duck. By Hans Andersen. Versified; 

and dedicated to the Readers of * The Three Bears.' Four Illustra- 
tions by Weigall, oblong, 6d. sewed. 



The Lessons of My Farm: A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dairy, 
Poultry, Pigs, and ixv the Keepvug of Farm-work Records. By 
ItOBEST Scott Butbls, one ot \.Ywrt k\)SiJas«* ^1 ^^orSk. of Farm 
iiuiidiDgs.* With numerous \\!l\\stT«X\oTv%A«a.^.^.^\^^ V 
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The Fables of Babrins. Translated into English Verse 

from the Text of Sir G. Oomewall Lewis. By the Eev. James 
Da VIES, some time Scholar of Lincobi ColL Oxford. Fcap. cloth 
antique, elegantly printed, price 68. 

* •* Who WM Babrins ? *' The reply may not improlMibly itartle the reader. 
Babrius was the real, original ^sop. Nothing is so fabulous about the fables of our 
diildhood as their reputed authorship.'— Dailt News. 

* The iEUop of our boyhood is dethroned, and his sceptre taken from him, by no 
less a disenchanter than Her Majesty's Secretary of State for the Home Department. 
. . . Here stands the fact that .£sop was not the author of the world-famed fables, 
but that the real fabricator was one Babrius. ... So Babrins'has been finally setup 
to rule over the realm of early fables, and ^Ssop passes into the category of myths 
or plagiarists, according to the evidence.* — Illostbatkd Lokdoit Nbws. 

* A fable-book which is admirably adapted to take the place of the imperfect 
collections of .£sopian wisdom which have hitherto held the first place in our 
juvenile libraries.*— Hxsbfobo Timbs. 

Every Man's Own Lawyer : A Handy-Book of the 

Principles of Law and Equity. Bv a Babbisteb. \ Second Edition, 
in 1 vol. 12mo. cloth, price 6s. So. (Saved at every Consultation), 
post free. Ciomprisinjr, the Eights and Wrongs of Individuals, Mer- 
cantile and Commercial Law, Criminal Law, Parish Law, County 
Court Law, Ghune Laws ; the Laws of 



Bankruptcy. 
Bbts and Waoibs. 
BiLU OF Excbanob. 
Contracts. 

COPYRIUHTS AND FaTBNTS. 



Landlord and Tenant. 
Master and Servant. 
Husband and Wife. 
Executors and Trustees. 
Guardian and Ward. 
Married Women and In- 
fants. 
Partners and Agents. 
Lender and Borrower. 
Debtor and Creditor. 
Purchaser and Vendor. 
Joint Stock Companies. 
Railway Companies. 



Inscrakcbs 

LiBsi. AND Slander. 

Marriaob and DnroRCB. 

Merchant Shipping. 

mortoaoes. 

Also Law for 
Gas Companies. 
Friendly Societies. 
Cleraymen. 
Medical Practitioners. 
Bankers. 
Sureeons. 

Authors and Artists. 
Publishers. 
Farmers. 
Contractors. 
Sportsmen. 
Gamekeepers. 
Farriers and Horsedealera. 



Sbttlbmbnts. 
Trespass, Nuisances, Etc. 
Warranty. 

Wills and AoRBEMB^TS. 
Etc. btc. 



Auctioneers,Hou8eAgent8. 

Tradesmen. 

Innkeepers, &c. 

Bakers, Millers, &c. 

Pawnbrokers. 

Printers. 

Surveyors, 

Carriers. 

Constables. 

Brokers. 

Seamen. 

Soldiers. 



Science Elucidative of Scriptnre, and not antago- 
nistic to it. Seine a Series of Essays on— 1. Alleged Discrepancies ; 
2. The Theories of the Geologists nd Figure of the Earth ; 3. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 6. The Miracle of Joshua— Views of Dr. Colenso: The 
Supematurally Impossible ; 6. The Age of the Fiied Stars— their 
Distances and Masses. By Professor J. E. Young, Author of * A 
Course of Elementary Mathematics,' &c. &o. Fcap. 8vo. price 5s. 
cloth lettered. 

* A scholarlike and orthodox little volume, ably handling those scientific difficul- 
ties, started by cerUin writers of the present period, as opposing serious objections 
to certain portions of the Bible. The shallow but dangerous theories of Dr. Colenso 
are treated by Mr. Toung in a calm but clever manner .... Every unbiassed 
reader of average understanding, after perusal of the volume, must be satisfied that 
the author has succeeded in vindicating its title. *->Mokni no Advbrti8Kr. 

* Professor Young's examination of the early verses of Genesis, in connection with 
modern scientific hypotheses, is excellent.'— Enolish Churchman. 

* Distinguished by the true spirit of scientific inquiry, by great knowledg!e> \y3 
keen logical ability, and by a style peculiarly clear^ easy ,» %xv&. «,\slci%«Cvc^ \ 

•No one can rine ftom its perusal without being Vm^tevKiOL 'wVSi^. ». *«q*» «^ ^^'^ 
tingular weakne$B of modem icepticism.*— BAiPtkat ULkokz\1!i«.. 
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WOBKS BY THE REV. WM, HABBISON, 
SBCTOB OF BIBOH. 

The Tongue of Time ; or, The Language of a Church 

Clock. By William HASUSOir, A.M. of BraEonose College, Ox- 
ford; Domestic Chaplain to H. R. H. the Duke of Cambridge; 
B«ctor of Birch, Essex. Sixth Edition, with beautiftil Frontispiece, 
fcp. 8s. doth, gut edges. 

The Shepherd and his Sheep; An Exposition of the 

Twonty-thhrd Psalm. Second Edition, enlarged, fcp. 2s. 6d. doth. 

Consecrated Thoughts; or, A Few Notes from a 

Christian Harp. Second Edition, corrected, fcp. 2s. 6d. doth. 

Sermons on the Commandments; Preached in the 

Chapd of the Magdalen HospitaL Second Edition, fcp. 4s. doth. 



Hours of Sadness; or, Instruction and Comfort for 

the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters. Prayers, Poetry, 
Ac., firom various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 48. 6d. doth. 



Sidney Grey ; a Tale of School Life. By the Author 

of ' Mia and Charlie.' Second Edition, with Six beautiful Illustra- 
tions. Fcap. 4s. 6d. cloth. 

Do you Give it Up ? A Collection of the most Amusing 

Conundrums, Riddles, &c., of the day. Pcap. price Is. cloth limp. 

The Instant Reckoner. Showing the Value of any 

Quantity of Goods, includinof Fractional Parts of a Pound Weight, 
at any price from One Farthiuf? to Twenty Shillings; with an 
Introtluction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Commercial and Useful Informatinn ; and an Ap- 
pendix, containing Tables of Interest, Salaries, Commission, &c. 
24mo. Is. 6d. doth, or 2s. strongly bound in leather. 
i9~ Indispensable to every housekeeper. 

CHEAP AND POBTABLB UTBBATURE. 

Tlie Pocket English Classics. 32mo. neatly printed, 

in Illuminated Wrappers, price Sixpence each. 
The following are now ready :— 
The Vicae op Wakefield. Colebidge's Akcieitt Mariner, 

(toldsmith's Poetical Woeks. , Walton's Complete Angleb, 
Falconek's Shipwheck. I Paet I. 

Rasselas. Walton*8 Complete Anqleb, 

Sterne's Sentimental Jouenet. ' Paet II. 
Locke on the Undeestanding. ; Elizabeth: ob, Tee Exiles. 
Thomson's Seasons. ; Cowpee's Task. 

Inchbald's Nature and Aet. Pope's Essay and Blaie'sGeatb 

B/.00MPIBLD*8 PAEMER'ft "BOT. \ ^TLkX kSk-Q GOLLINS. 

-Scott's Lady oh thlb "Lak». \ Gskt*^ ^k3s\.^^. 
Scott's Lay. \T?koi. k»i> Ni»s(vsvfc.. 
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DELAMOTTE'S WOBKS 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of lUuiniiiation, for the use of 

Beginners, with a Rudimentery Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples talcen from 
Illuminated MSB., and beautifully printed in pold and colours. By 
F. Delamotte. Small 4to. price 9s. cloth antique. 

* A handy book, beautifully illustrated t the text of which is well written, and 

calculated to be useful The examples of ancient MSS. recommended to the 

student, which, with much good bcnscthe author chooses from collections accessible 
to all, are selected with judgment and Icnowledge, as well as taste.'— Atusm^um. 

* Modestly called a Primer, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the different styles of letter- 
ing used by the artistic transcribers of past centurie An amateur may with this 

silent preceptor learn the whole art and mystery of illumination.' — Sfectatok. 

* The volume is very beautifully got up, and we can lieartily recommend it to the 
notice of those who wish to become proficient in the art.'— English Cuuuchman. 

* We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but judiciously written ; and the illustrations, which are numerous and well chosen, 
are beautifully printed in gold and colours.'— £cclksioi.ooist. 

The Book of Ornamental Alphabets, Ancient and 

Mediseval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque. 
Initials for Illumination, Mou(^ams, Crosses, &c., &c., for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. Collected and Engraved by F. Delamotte, and nriutcd in 
Colours. Fourth Edition, royal 8vo. oblong, price 4s. clotn. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those \iho insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte's book was wanted.'— Athbv^um. 

Examples of Modern Alphabets, Plain and Ornamen- 
tal. Including German, Old English, Saxon, Italic, Perspective, 
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Riband, Gothic, 
£nstic,and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved by F. Delamotte, and printed in Colours. 
Royal 8vo. oblong, price 4s. cloth. 

* To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised 7n it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
which has been expended in the conception of the various plain and ornamental 
letters is wonderful.' — Stan oaks. 

Mediseval Alphabet and Initials for lUnminators. 

By F. G. Delamotte. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Beooks. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet eome forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a sort of rainbow arabesque. A poem eniblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.'— Suir. 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, IMonograms, Ornamental Borders»l!lcQ\'&«v^w^Gv«s&s. 
Devices, Mediaeval and Modern AlphaJoet^ ^jtv^L'^^NiSfiTKaSs. ^\sJvJv«eaa».. 
Bj F. iJELAHOTTE. Printed in CoVo\Hra. OXAou^^oi^'a^^'^^-'^-^^" 
jJD ornamental boards. 
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THE FEENCH LANGUAGE. 

M, de Fivaa' Works for the Use of Colleges, Schools, 
and Private Students. 

The attention of SchoolmMters and Headi of CoUegei it reapeotfuUy reqaected to 
the following eminentlv uaefal aeriet of French class-books, which have enjoyed an 
unprecedented popularity. A detailed prospectus will be sent on application. 

Be Fivas* New Grammar of French Grammars; 

comprising the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work ' La Gram- 
maire des Grammaires/ sanctioned by the French Academy and 
the University of Paris. With numerous Exercises and Examples 
illustrative of every Rule. By Dr. V. de Fivas, MJL, F.E.I.S., 
Member of the Grammatical bociety of Paris, &c. &c. Twenty- 
second Edition, price 3s. 6d. handsomely bound. 

* At once the simplest and most complete Grammar of the French language. To 
the pupil the effect is almost as if be looked into a map, so well-defined is the coune 
of study as explained by M. de Fivas.*— Litkbakt Gazctts. 

•♦• A Key to the above, price 8s, 6d. 

De Fivas' New Guide to Modem French Conver- 
sation ; or, the Student and Tourist's French Yade-Mecum : con- 
taining a Comprehensive Vocabulary, and Phrases and Dialogues on 
every useful or interesting topic ; together with Models of Letters, 
Notes, and Cards; and Comparative Tables of the British and 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Thirteenth Edition, 18mo. price 2s. 6d. strongly half-bound. 

* Voulez vous un guide aussi sur qu' infallible pour apprendre la langue Fran^aise, 
prenez le Guide de M. de Fivas : c'est Tindispensable manuel de tout <<tranger.' 

L'Imfaktul. 

De Fivas, Beantis des Ecrivains Fran9ais, Anciens 

et Modernes. Ouvrage Classique ^ I'usage des Collfesjes et dos 
Institutions. Dixiftme Edition, augment6e de Notes Historiquos, 
G6ographiques, Philosophiques, Litt6raires, Grammaticales, et Bio- 
graphiques. Tenth Edition, 12mo. 3s. 6d. bound. 

* An elegant volume, containing a selection of pieces in both prose and vene, 
which, while it furnishes a convenient reading book for the student of the Freuch 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.*— Obskbvkr. 

De Fivas, Introdnction a la lang^e Fran9aise; 

ou, Fables et Contes Choisis; Anecdotes Instructives, Faits M6mo- 
rables, &c. Avec un Dictionnaire de tous les Mots traduits en 
Anglais. A I'usage de la jeuuesse, et de ceux qui commencent k 
apprendre la langue Fran^aise. Sixteenth Edition, l2mo. 2s. iKl. 
bound. 

* By far the best first French reading book, whether for schools or adult pupils.' 

Tait's MaOA2I>E. 

De Fivas, Le Tresor National; or, Guide to the 

Translation of English into French at sight. Second Edition, 12mo. 
2s. 6d. bound. 
Q@** Le * Tresor National ' consists of idiomatical and conversational phrases, anec- 
dotes told and untold, and scraps from various English writers, and is e8t>ecialiy i 
intended to produce by practice, vu\.Yio%e"«\vo\«.*x\i¥ttuch, a facility in exprescing ■ 
tiiemselves in that language. | 

*♦♦ A Key to the above, l^mo. 'I*. c\oW\. 
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THE FBENCH LANGUAGE— contontierf. 

La Bagatelle : Intended to Introduce Children of Five 
or Six Years old to some Knowledge of the Prench Language. 
Bevisedby Majdame N. L. New and cheaper Edition, muchim- 

£ roved, and embellished with entirely new cuts,18mo. price 2s. 6d. 
oimd and lettered. 
This little work ii reeomtnended to parents and others engaged in the education 
of young children, as well adapted for familiarising their pupils with the construe* 
tion and sounds of the French language, conveying at the same time excellent moral 
lessons. 

* An easy and familiar French book for children of tender years-~«o attractive as 
to create in their young minds a liking for the language— prepares them by slow 
and easy advances for the higher work of the grammar— and gives them an inductive 
faculty for discerning Fren<£ idioms and peculiarities of construction.* 

Educational Qazbttb. 

* A very niee book to be placed in the hands of children ; likely to command their 
attention by its beautiAil embellishments.*— PAriBs fob thji Schoolmastbb. 

* A well-xnown little book, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, French made very easy for very little children.^ 

Thb Scbooi. avd thk Tbachbb. 

Le Brefhon's French Orammar: A Guide to the 

French Language. By J. J. P. Lb Bbethoit. Bevised and Cor- 
rected by L. Sandibk, Professor of Languages. Twelfth Edition, 
8vo. 432 pages. 7s. 6d. cloth. 

vocabtjlairu stmboliqtjb anglo-pbancXis. 

Pour les El^ves de tout Ige et de tout Degr6 ; dans lequel les Mots les 
plus utiles sont enseign^ par des Illustrations. Par L. 0. Bagonot. 
Professeur de la Langue Fran^aise. 

A Symbolic French and English Vocabnlary. For 

students of every Age. in all Classes ; in which the most Useful and 
Common Words are taught by Illustrations. By L. C. Bagonot, 
Professor of the French Language. The Illustrations comprise, 
embodied in the text, accurate representations of upwards of 850 
different objects, besides nine whole-page copper-plat^ beautifully 
executed, each conveying, through the eycL a large amount of in- 
struction in the French Language. Eigntn Edition, considerably 
improved, with new plates substituted, 4to. 6s. doth. 
r This work in the Anglo-Freneh form having been eztenrively adopted, not 
, in Great Britain and on the Continent, but also in America, the publishers have 
determined to adapt it to other languages, and, by producing it in a more portable 
form, to render it equally suitable to the Tourist and th« Q^Mral Scholar. A 
German and £nglish Edition is now ready, price 6s. cloth. 
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THE GERMAN LANGUAGE. 

Tnchmann — ^A Practical Orammar of the German 

Language, for School and Self-Tuition; with an Appendix, contain- 
ing Commercial Letters, &c. By L. M. Tuchmann, formerly 
Teacher at the City Commercial and Scientific School, &c &c. 12mo. 
8s. 6d. cloth. 

Symbolisohes Englisoh-Dentsohes Wdrterbnch: the 

Symbolic Anglo-German Vocabulary; adapted firom Bagoitot's 
' Vocabulaire Symbolique Anglo-Franoais.' Edited ««\^ ^>*ssk\^stfi».VY8 ^ 
Falck Lbbahn, Ph. Dr., Author ot *Qi«txnaKv m Qxv^ "^^'^^'^v 
*The German Self-Instructor.* Ac. ^\\.\i %^ ^wAcxi\». ^^^S^ '^sgos* 
tail-page Jithpgraphic plates. 8vo. 6a. xedi (i\o\.\v,\«X\««e»- 
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THE GERMAN LA^GVAGIS^— continued. 

Dr. Falck Lebahn^s Popular Series of German 
School-Books. 

* Ab OH edueaUonat writer in fftf Oemutn tongue^ Dr. Lebahn ttanda dUme; want 
other hat made even a diatant approach to Mm. The magniittde and vabte (tf bis 
tervice* have been adenowUdged liy ihe PviUc Pren tocm eaOent and vrith a manimty 
qf which there is no example.— Bkitish Staitoasd. 

Lebahn^s First German Course. Second Edition. 

Crown Svo. 2s. 6d. doth. 

* It i» hardly poiiible to have a dmpler or bettor book for beginnen f n German.* 

ATUuvjgnu. 

* It is really what it profenei to be— a limple, clear, and concise introduction to 
the Gemian language; one, too. which will be eqnally useful to the ■elf-inftarocting 
student and the member of a German class.*— CiUTia 

Lebalm's German Lang^nage in One Volume. Sixth 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Rule. II. Undine ; a Tale : by Ds la. Mottb PouQui, with 
Explanatory Notes of all difficult words and phrases. UL A 
Vocabulary of 4IK)0 Words, synonymous in Enghsh and German. 
Grown Svo. 8s. doth. With Key, 10s. 6d. Key separate, 2s. 6d. 

* This is the best German grammar that lias yet been published.* 

M oRKnro Post. 

* Had we to le- commence the study of Gennan, of all the German grammars 
which we have examined- and they are not a few— we should unheal tatingly say. 
Falck Lebahn*s is the book for us.*— Educatiowal Thus. 

Lebahn's Edition of Schmid's Henry Von Eicben- 

fels. With Vocabulary and Pamiliar Dialogues. Sixth Edition. 
Crown Svo. Ss. 6d. cloth. 

* Equally with Mr. Lebahn's previous publications, excellently adapted to assist 
self-exercitie in the German language.*— 43pbctatob. 

' Mr. Lebahn has done his work in his usual clever, painstaking, and (to the 
student) profitable style.*— Chobch and Statb Gazbttk. 

Lebahn's First German Eeader. Fourth Edition. 

Crown Svo. 3s. 6d. cloth. 

* An excellent elementary work.*— 8iT!n>AT Times. 

* Like all Lebahn** works, most thorouglily practical.*— Britakxia. 

* An admirable book for beginners, which indeed may be used without a master.* 

liBAbEtU 

Lebahn's German Classics ; with Notes and Complete 

Vocabularies. Crown Svo. price 88. 6d. each, doth :— 

PETER 8CHLEMIHL, the Shadowless Man. By Chamisso. 
EGMONT. A Tragedy, in Five Acts, by Goethe. 
WILHELM TELL. A Drama, in Pive Acts, by SCHILLEB. 
GOETZ VON BERLICHINGEN. A Drama. By Goethe. 
PAGENSTREICHE, a Page's Frolics. A Comedy, by Kotzebub. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by Lbssing. 
UNDINE. ATale.byFouQu6. 
SELECTIONS from the GERMAN POETS. 

* These editions are prepared for the use of learners who read without a master t 
and they will be found convenient for that purpose. In each, the text is followed 
by a glossary, wliei«tn not only the sense of every particular phrase, but also tbe 
dictionary meaning of most of the several words, is given in good English. With 
such aids, a student will find no difficulty in these masterpieces.* — Athek^eom. 

Xebahn^S German Co^^^-Eook-. being a Series of Exer- 
cises in German P©uina.v\ita.\p. >D«a^l\iv^ifil:s ^^w^gcw^s^ ^xv^NftriL 4to. 
2a. 6d. sewed. 
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THE GERMAN U^GiU A.GiE—contin'ued, 

Lebahn's Exercises in German. Crown. 8vo. 3s. 6d. 

cloth. 

* A volume of ** Exercises in German," Including in itself all the vocabularies 
they require. The book is well planned ; the selections for translation from German 
into English, or from English into German, being sometimes curiously well suited 
to the purpose for which they are taken.*— Exahikbr. 

Lebahn^s Self-Instmctor in German. Crown Svo. 

6s. 6d. cloth. 

* One of the most amusing elementary leading-books that ever passed under our 
bands/— JoHir Bull. 

* The student could have no guide superior to Mr. Lebahn.* 

LiTBRABT OaZBTTX. 



Nicholson and Eowbotham's Practical System of 

Algebra. Designed for the use of Schools and Private Students. 
Seventh Edition, 12mo. 300 pages, .Ss. 6d. bound. 

Technical Memory. The Historical Lines of Dr. 

Geey*8 Technical Memory. With various additions, chiefly as they 
apply to Modern History. Sixth Edition, Is. sewed. 

O'Oorman's Intuitive Calculations ; the most Concise 

Methods ever published. Designed for the use of all classes ~ 
Bankers, Brevrers, Engineers, Land Surveyors, Manufacturers, 
Merchants, Wine and Spirit Merchants, Timber Merchants, Pro- 
fessors, Teachers, &c. With an Appendix on Decimal Computation, 
Coins, and Currency. By Daniel O'Goeman. 22 ud Edition, 
revised. 30th thousand, crown 8yo. 3s. 6d. cloth. 

O'Gorman's Original and Comprehensive System 

of Self-instructing Book-keeping by Single and Double Entry. New 
Edition, Svo. price 5s. cloth. 

O'Gorman's Prince of Wales's New Table-Book, 

compiled from the * Intuitive Calculations ;* embracing all the 
Tables in Money, Weights, and Measures, necessai^ for the Arith- 
metician: with Tables of Decimal Coins. New Edition, Sd. stitched. 

Marcus* Latin Grammar. — A Latin Grammar. By 

the Rev. Lewis Maecus, M.A., Queen's College, Carab idge, In- 
cumbent of St. Paul's, Finsbury, and formerly Head Master of the 
Grammar School, Holbeach. 12mo. 2s. 6d. cloth. 

Marcus' Elementary Latin. A Delectus of Progressive 

Exercises in Construing and Composition, adapted to the Rules of 
Syntax. By the Rev. L. Mabcus, M.A., Author of 'A Latin 
Grammar.' 12mo. 2s. 6d. cloth. 

Chronological Tables of Contemporary Sovereigns, 

Dates, Battles, Treaties, &c. Forming an easy Artificial Memory 
for the Study of Universal Histoi-y, from the Christian Era to 
the Present Time. By S. M. RuPFiir. 2nd Edition, 4to. 3s. 6d. 
doth limp. 

Events to be Remembered in tha "Hi^^fir^ ^^^'^Jo^^'" 

land. ByCsARLBB Sblby. Twenty-ftStb. i,^\iOo\^^^^AWv. x'Lxs^^ 
28, 6d. clotb. 
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'WOUKS IN ENGINSEBING, ABCHITSCTUBE, 
lOQCHANICB, BOrBNOE, Ao. 

THE YEAR-BOOK of FACTS in SCIENCE and ART. 
EzhlUtinff the moit imDortant Improvementi and Diworeriea of the iwal 
year in Mechimloi and the XJaML Aria, Natural Philoeo]^, Electridtj* Chemiftanr, 
ZoologT and Botany, Geology and Mineralogy, M^eoralogy and Astronomy. By 
Joaiv TiMBi, F.8.A. (Publifhed Annually.) 

i9~ Thia work ree<ndt the inoceedingf of the pfrlndpal adentifle aodeties, aadk 
indltpensable for aueh as wiah to poaeM a fkithftil pictore of the latest noTeltiei <tf 
icienoe and the arts. 

IDE-MEMOIRE to the MILITARY SCIENCES ; framed 

fh>m Contributions of Officers of the diflSerent Services, and edited by a Com- 
mittee of ihe Corps of Royal Kngineers. S rols. royal 8to. upwards of 800 EngrraTinci 
and Woodcuts, in extra cloth boards, and lettered, <4. 10s. i or may be had in six 
separate parts, paper boards. 

THE HIGH -PRESSURE STEAM-ENGINE. By Dr. 
Eanr Axban, Practical Machine Maker, Plan, Mecklenburg. Translated 
from the German, by Wixxiak Fou, CB., F.B.A.8., Assoc Inst. C^ 8vo. willi 
S8 fine Plates, 16s. «d. doth. 

PRACTICAL and THEORETICAL ESSAY on 

1 OBLIQUE BRIDGES. With 18 large FoldinsPUtes. By Gaonoa W. Boca, 
. J. Inst. C'.E. SeoondEdition, corrected by W.H.&ALow.M. Lost. C.£. Imperial 
8to. 18b. cloth. 

^HE PRACTICAL RAILWAY ENGINEER. ByG.DRTS- 

_ DAL* DiMPtar, (^yU Engineer. Fourth Edition, rerised and sreatly extended. 
With 71 <loubIe quarto Plates. 78 Woodeuts, and Portrait of O. tSrspHJursojt. One 
large vol. 4to. £8. ISs. 6d. cloth. 

ON IRON SHIP-BUILDING; with Practical Examples and 
Details, in Twenty-four Plates, together with Text containing Descriptions, 
Explanations, and General Remarks. By John Grantbam, C.E., Consulting Engi- 
neer, and Naval Architect. Second Edition, Atlas of Plates, with separate Text,£l. 3s. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEV RISING. By Frcdbrick W. Simms, M. Inst. C.E. Fourth Edition, 
with the Addition of Mr. Law's Practical Examples for setting out Railway Curves, 
and Mr. Trautwine's Field Practice of Laying out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo. 8b. 6d. cloth. 
tS^ Trautwine on Laying out Circular Curves is also sold separately, price 8s. sewed. 

PRACTICAL TUNNELLING. By Frederick W. Simms, 

I M. Inst. C.E. Second Edition, with Additions by W. Davis TTA T»n r,f, CJS. 
Imperial 8vo., numerous Woodcuts and 16 Folding Plates, £1. Is. cloth. 

TABLES for the PURCHASING of ESTATES, Annuities. 
Advowsons. Ac, and for the Renewing of Leases it^lto for Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, ftc. By William Ikwood, Architect. 
Seventeenth Edition, with considerable additiuns. 12mo. cloth, 7s. 

THE STUDENT'S GUIDE to the PRACTICE of 
DESIGNING, MEASURING, and VALUING ARTIFICERS* WORK; 
with 43 Plates and Woodcuts. Edited by Edward Dobson, Architect and Surveyor. 
Second Edition, with Additions on Design, by £. Lact Garbstt, Architect. One VoL 
Svo. extra cloth, 9s. 

A GENERAL TEXT-BOOK, for the Constant Use and 
Reference of Architects, Engineers, Surveyors, Solicitors, Auctioneers, Land 
Aeents, and Stewards. By Edward Rydc, Civil Engineer and Land Surveyor: to 
which are added several Chapters on Agriculture and Landed Property. By Professor 
Donaldson. One large thick voL Svo. with numerous Engravinga, £1 . 8s. cloth. 

THE ELEMENTARY PRINCIPLES of CARPENTRY. 
By Thomas Treooolo, Civil Endneer. Illustrated by Fifty-three Engravings, 
a Portrait of the Author, and several Woodcuts. Fourth Edition. Edited by Parsa 
Barj:,ow, F.B.S. One large Volume, 4to. £2. 28. in extra doth. 

rriNTS to YOUIJiGr AMiVlYYY.CT^. ^^ a^OBSB Wight- 

J 1 WTCK, Architect, Author of" TYve YaXacatit iwnifeiSftstoBftV *i.«u ^tewsaJVSiiiSissB., \ i 
With numerous Woodcuts, Svo. extra. <i\otte.,1%. >y 
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*WOKKS IN ENGINEEMWa, S^g,— continued. 

THE OPERATIVE MECHANIC'S WORKSHOP COM 
PANION: ccmprisinera fl^eat variety of the most useftil Rules in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results. By W. 
Trmplbtov, Author of ' The Engineer's Common-Place Book,* &c. Seventh Edition, 
with 1 1 Plates. 12mo. price Ss. bound and lettered. 

rTHEORY of COMPOUND INTEREST and ANNUITIES, 

X with TABLES of LOGARITHMS for the more difficult computations of In- 
terest, Discount, Annuities, &c., in all their Applications and Uses for Mercantile and 
SUte Purposes. By F. Thohan, of the Soci£t6 Credit MobiUer, Paris. 12mo. cloth, 
price fis. 

nPHE ENGINEER'S, ARCHITECT'S, and CONTRAC- 



TOR'S POCKET BOOK (Lockwood and Co.'s, formerly Wkaib's), published 
--_ „_ x^T,.,. ^ -*-. ^ T^ '" —""h Engineering, Architec- 

, , ne is much improved by 

the addition of various useftil articles. With 8 Copperplates, and numerous Wood- 



Annually. With DiART of EvBNTsand Data connected with Engineering, Architec- 



tnre, and the kindred Sciences. The present year's Volume is much improved by 

the addition of various useftil ar" ' «»,.,.„« ,.. ^ .™^ , 

cuts, in roan tuck, gilt edges, 68. 

nPHE BUILDER'S and CONTRACTOR'S PRICE BOOK 

X (LocBwooD and Co.'s. formerly Weai.b's). published Annually. Containing the 
latest prices for work in all branches of the Bwlding Trade, with items numbered for 
easy reference. l2mo. cloth boards, lettered, 4s. 

qiHE TIMBER MERCHANT'S and BUILDER'S COM- 

X PANION. Containin«r new and copious TABLES, &c. By Wiuiam Dowsing, 
Timber Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 

A. betically Arranged. Desizned as a Manual for Travellers, Architects, 
Surveyors, Engineers, Student^, Naval « tfficers, and other Scientific If en. By the 
Bev. John Cabr , M. A., late Fellow of Trinity College, Cambridge. Second Edition, 
18mo. cloth, 58. 

THE CARPENTERS NEW GUIDE ; or, Book of Lines 
for Carpenters, founded on the late Pbtkr Nicboi,son's standard work. A New 
Edition, revised by Artror Ashpitri,, Arch. F.S.A. ; together with Practical Rules 
on Drawing, by Gborob Ptmb, Artist. With 74 Plates, 4to. price £\ Is. cloth. 

rpREATISE on the STRENGTH of TIMBER, CAST 

I I RON. MALLEABLE IRON, and other Materials. By Pbtbr Barlow, F.R.S. 
V.8., Hon. Mem. Inst. C.E., &c. A New Edition, by J. F.Hbathbr, M. A., of the Royal 
MiUtary Academy, Woolwich, with Additions by Prof. Whais, of Cambridge. With 
Nine Illustrations, 8vo. 168. cloth. 

MATHEMATICS for PRACTICAL MEN ; being a Com- 
monplace Book of Pare and Mixed Mathematics, for the Use of Civil Ensrineers, 
dtects, and Surveyors. By Olintbus Grboory, LL.D. Enlarged by Henry 
Law. Fourth edition, revised, by J. B. Yoomo, Author of 'A Course of Mathe- 
matics,* &c. With 13 Plates, 8vo. £\ Is. cloth. 

THE LAND VALUER'S BEST ASSISTANT, being 
Tables on a very much improved Plan, for Calcnlating the Value of Estates. Bv 
B. HoDSON, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

MANUAL of ELECTRICITY. Including Galvanism, 

jL. Magnetism. Dia-Magnetism, Electro- Dynamics, Magno-Electricity, and the 
_iMtric Telesraph. By Hbnrt M. Noad, Ph.D., F.C.S., Lecturer on Chemistry at 
St. George's Hospital. Fourth Edition.entirely ra-written, illustrated by SOO Wood- 
cuts, 8vo. 4t\ 4s. cloth. Sold also in Two Parts i Part I. Electricity and Galvanism, 8 vo. 
16fl. cloth. Part II. Magnetism and the Electric Tdl^craph, 8vo. lOs. 6d. cloth. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent^ Architects and 
Builders,consistingofPlans, Elevations, and Perspective Views i with approximate 
Estimates of the cost of each. 4to. 67 Plates, £1 Is. cloth. 

THE APPRAISER. AUCTIONEER, and HOUSE- 
AGENT'S POCKET ASSISTANT. By John Whssuk, Vainer. 24mo. cloth 
boards, 2s. 6d. 

PRACTICAL RULES on DRAWING, for tK^ 0^'«^>:v^'b 
Builder, and Younar Student in ArcYiUcctore. B^ Ci»o*.o%'e1l^'l., KsxSiwix^ 
• A Rudimen W Treatise on Perspective fot "Beifronsw: ^VCla. W^EV^x^'*.^ ^N» 
7a. 6d. boards. 
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New Book by one of the Contributors to * The Beason 
Why' Series, and Assistant Editor of ^The Dic- 
tionary of Daily Wants.' 

Now ready, 1 voL onmn Sro. pp. 884^ Si. 6d. doth. 

The Historioal Finger-Post: A Handy Book of 

Terms, Phrases, Epithete, Cognomens, Allusions, fto^ in connection 
with Universal Histoiy. SyEDWASD Sheltov, Assistant Editor 
of * The Dictionary of Daily wants,* Ac. Ac. 

$gr This book will be found to oontatn nearljr three thooaaad explftnatory 
erticke, aorae idea of the Tuied nature <tf whieh maj be fathered firom the follow- 
ing list of itf netknui— 

Sicnov 1. Ware, Bettlee, NaTal and Military ExpeditloBe, fte. S. Conaplredet, 
Floti, Rerolte, Tamolta, Bioti, loaorreetions, fto. S. Faetiona, Political Parties. 
Secret Soeietiee, Cllquce, Goteriei, fte. 4. I^aitiet, Boyal Hotuee, Noble and 
lUostrioai Families, ftc 0. Empirei, Territories, Diviaioni, Fonn« of GoTemment, 
fee. 6. Dignitiea, Titlet, Oflloen of State and Honour, fte. 7. Treaties, Conven- 
tions, Leagues, ConTOcaUons, Councils, DeliberatlTe Assemblies, ftc 8. Keligioos 
Sects and Denominations, Eeelesiastieal Orders, Divisions, ko. 9. Philoeophiet, 
Systems, Doctrines, ftc. 10. Laws, Enactments, Codes, Constitutions, ftc XL 
Plaoee, Provinces, Districts, Territories, fto. U. lUees, Peoples, Classes, Tribes, 
ftc 18. Military Organisations. 14. Superstitions, Fables, Traditions, ftc \6. 
Bomane^ I^egend, Imaginanr and Mysterious Personages. 16. Personal Epithets, 
Surnames, Distinguishing Titles, fte. 17. National Epithets: Political, Classical, 
and Social Allusions. 18. Memorable Sayings, Mottoes, Party Crie<i, National 
Songs, Hymns, ttc 19. Books of Faith, Records, Remarkable Publications, Ac 
90. Literature, Art, Science, Discoveries, Inventions, *c. SI. Insignia, Emblems, 
Orders of Knighthood, Ice. 9S. National Institutions, Customs, ana. 28. Objecu of 
Curiosity, Interest, and Wonder. 84. Epochs, Anniveraaries, Sports, ftc. 15. 
Prisons, Punishments, Penalties, Taxes, Jtc 96. Parliamentary Terms, T^egal and 
Commercial Phrases, ha. (7%e vaholt rtndend avaOabU for testeiU r^ertnet if 
the addUkm qf a coptoua Index.) 

Opinions of the Press. 

* A handy little volume, which will supply the place of ** Haydn*s Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it contains some 
things that Haydn's book does not.*— Boob.ssllbs. 

* It is to the historical student and antiquarian what ** Enquire Within " is to the 
practical honsewifB— not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little aid which, in moments of hurry and business, is th« 
trueeconomiser of time.* — Yolvntkkr Sbrviob Oazbttb. 

* The idlest reader would find it convenient to have it within reach.* 

PUBUSHKBs* ClBCULAB. 

* Really a very usefhl work i and, at the present day, when everybody is expected 
to be up in everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About 8000 snbjecU have all their place in 
this extraordinary collection, and although tersely given, the account of each ii 
sufficient for ordinary purpoaea.'— Eba. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. . . . Deserves a place u 
a book of reference on the slielves of the study or library.* 

Naval and Militart Gazbttk. 

* Tliis is a most useftil book, but its title does not do it justice. A finger-post only 
points to what you want to arrive at, but in these pages are contained the very 
objects themselves. It is a very excellent collection, and we strongly reeommend 
it to our readers as a cheap mine of useful information.' 

JouRiTAi. or Hokticultvsb. 

* The scope of the work is comprehensive ; its compilation must have required 
immense care ; and to persons who in miscellaneous reading stumble on reference! 
to historical events, the details of which they would be glad to understand, it will 
prove a book always ready for use, and so arranged as to be turned to aocount 
without the slightest difficulty.'— Sujtdat Timrs. 

* Mr. Shelton deserves well of those who really wish to undentand whtt tbqr 
read.'— Spbctator. 

' Mr. Shelton's idea is good, and exceedingly well ean.ed out. . . . The '^Hlf 
toric&l Jingcr-Post " must be eeftu lo V« appreciated.*— Art Jodrxal. 

* Thie most useful and admltabXy aTTMv«,c^VvMA-^Aw»\L^\\VYo.m<Mt cases greatly 
lighten the labour of Investigation, ana o\>^tt.\A a. Vora^ asv^ \ft^'waA ws»x<S&. "Caxw^p- 
ToluminouB publlcatlona,'— W»»klt Tiua&. ^^ 
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